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NO. 1 


HUMUS 

To anyone who has had long experience of the agricnltnre of the 
tropics, few things perhaps have been more striking than the great 
want of homas in the soil. There is a fair amount in forest soil, or 
in other land undisturbed from its natural conditions, hut so little 
is there in any ordinary exposed soil that the difference in appearance 
that it presents when compared, for example, with an ordinary 
English soil can hardly fail to strike even the casual observer. 

There are probably several causes for this poverty in humus, 
but two at least are obvious enough, and efficient in their operation 
—the effects of the hot sun and the leaching due to the heavy rainfall, 
about which we have already spoken in dealing with the question 
of soil erosion. 

It is this poverty in humus of ground that has been left exposed 
for some time that lies at the root of several practices in agriculture 
that in the long run are decidedly harmful. In a large part of the 
world—in fact, in a great proportion of places where the climate 
will allow of the growth of forest, and the population is sufficiently 
sparse to allow a large enough area of land to one individual—^people 
still practise, where they are not definitely prevented, the world-old 
system which in Ceylon is called ohena, in India jhuming. They 
take a piece of forest or scrub (the former usually preferred), fell 
and bum all the trees of manageable size together with the under¬ 
growth, and grow crops of grain, etc., on the groimd thus exposed. 
The soil still contains the humus that was present in the forest, and 
is further enriched by the wood ashes, while at the same time it con¬ 
tains few seeds of weeds that are capable of growing upon open ground, 
so that a great deal of the usual cultivation labour becomes im- 
necessary. It is thus, except for the presence of stumps or of unMied 
trees, in prime condition for the production of good crops, and the first 
and second are usually excellent. After the second crop, what with 
IX. I 1 ' 
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the rntroBioD of weeds, the legrowth of the forest plants hrcnn the roots 
teft in (he ground, the inlpoyerifduDeat of the soil by the growmg of 
crops without any manure, and by the action of the son and the rain, the 
crop rapidly diminishes, and in the usual practice it is found hUHe 
profitable to grow only one or at the most two crops, and then to 
make a fresh ohena. The old one is left to grow up in scrub, and in 
from ten to fifty years the land may once more be used in the 
same way. 

Though carried out with more efficiency, and with greater supply 
both of capital and of labour, the methods of the European planter 
in a great part of the tropics have produced results which may in 
many ways he likened to those of the chena-clearer. Felling all the 
forest, and usually burning off the trees together with the undergrowth, 
he has started, like the native with his chena, upon land rich in humus 
and further enriched with the wood ash, and until the last twenty 
or thirty years he has simply exploited that land, and exhausted its 
natural capital, putting nothing back. The same story must be told 
of the earlier farmers—and, indeed, of many of those of the present 
day—^in the United States or in the British colonies. 

To treat the soil like this is simply to live upon capital, and 
sooner or later, the time varying with the natural richness of the 
ground, that capital is exhausted, and the cropping capacity of the 
soil is reduced to its minimum, as may be seen in a great part of 
India, for example, or in the vast areas of abandoned land that mark 
the “ progress ” of European agriculture in so many countries. 
The whole system represents a wasteful way of living, but one so 
natural and so obvious that there is no reason to wonder at its wide 
diffusion. 

If land is treated like this, and no attempt made to put back 
something at least of what is taken out of it, it is clear that its pro¬ 
ductive capacity must fall to the minimum, for it cannot itself, 
by nitrification or otherwise, improve its food supply (especially 
the humus) at other than a very low rate. Its productive capacity 
will depend to a very large extent indeed upon the rainfall, as we 
have seen, for example, in Mr. Youngman’s paper {E.C.G.E., Vol. VL, 
1929, p. 48), the rainfall being the one item of the food supply that 
varies seriously. 

In such countries as much of India, what with the absenoe of 
local forest, the density of the population, the comparative absence 
of waste land, and the use of cowdung—the only really common 
manure available—as fuel, one of the very greatest problems that 
confront the agricultural worker is how to provide the necessary 
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auamze to briiig book to the sdl the zteoesoaij food materiale to 
ineteue iti output, zemoabaring always that a gteat feature in 
tbe problem is the extreme poverty of the actual agrioulturists, 
who oannot afibrd to import manure from a distfaee. 

Even in the poorest parts of India there is a great deal of agri¬ 
cultural refuse of all kinds. But simply to bury this in the soil is 
of little real value, for owing to climatic and other difficulties, it is 
usually nearly impossible to reduce it to the best possible conditions 
of division, of carbon-nitrogen ratio, etc., even with the loss of much 
of its valuable contents of nitrogen. The coming of adco has ren¬ 
dered refuse of greater value in temperate countries, but in the tropics 
it has tmt been found to work so satisfactorily, and its cost and other 
things ate against its use by tbe ordinary smaU cultivator. It is 
thus a matter for congratulation that Dr. Howard (whose recent 
book on this subject, written in collaboration with Mr. Y. D. Wad, 
is reviewed on p. 77), has devised a method by which organic refuse 
of all kinds may easily be reduced to a proper state to form a good 
humus manure, by means of the proper admixture of urine-earth, 
and about a third of the natural supply of cowdung (thus leaving the 
.puater part still available as fuel). By suitable mixing of different 
kinds of refuse, the loss of nitrogen is prevented. While there is 
yet much to be done in fully elaborating this method, it is dear that 
it may well prove to be of the very greatest value, not only in the 
agriculture of tropical countries but also in the improvement of their 
sanitation. 



THE RUSSIAN EXPERIMENTS IN PLANT 
BREEDING 
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DE. C. 0. HUBST. 

Dubing the last few years the world of agricultural science has been 
considerably impressed by the remarkable output of papers by the 
Eussian plant breeders and geneticists. More than a hundred papers 
containing reports of experiments in plant breeding have come into 
the writer’s hands within the last two years, in which the work of 
about eighty Bussian geneticists has been reported. Compared with 
the output of other nations during the same period, the Bussian con¬ 
tributions easily outstrip the others in number. That this is not so 
much due to individual initiative in research on the part of the 
Bussian scientific workers themselves is clear from the internal 
evidence, but on the contrary, one finds evidence of close co-operative 
team-work and definite organization behind it all. Apparently 
Bussian plant breeding is nationally organized, and that seems to 
be one of the secrets of its success. 

The success of national plant breeding, however, demands a 
national leader, a man of wide and yet concentrated outlook, and 
above all one who is in the closest possible touch with the modem 
rapidly advancing science of genetics, and equally en rapport with 
the ancient practical art of agriculture. A leader of this calibre 
is difficult to find at any time and in any country, but, fortunately, 
such a man has arisen in the person of Dr. N. I. Vavilov, the able 
Director of the Institute of Plant Industry of Leningrad. 

During the last ten years Dr. Vavilov has been engaged in the 
national organization of plant breeding in Bussia, and the success 
of the Bussian work has so far been due to his wide grasp of the 
present situation and to his clear ideas of what is required in the 
future in a national scheme of plant breeding which is definitely 
planned to secure rapid and yet permanent progress in scientific 
agriculture. With true insight. Dr. Vavilov has based his organiza¬ 
tion for national plant breeding on pure science, and before one can 
understand the nature of the Bussian work it is necessary to examine 
and follow carefuUy the important preliminary steps that have been 
taken, without which the whole plan would have degenerated into 
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$k leiiM of iaolatod and haphazard onltnral trials, which are far too 
OOmiiuMa in agricoltore and hortioultore in all countries, and whi<d> 
lead in no definite direction. 

Owing to the geographical situation of Bussj^ and its vast extent 
in Europe and Asia, the problems of Bussiw agnoultore are naturally 
many and various. Almost every variety of climate is encountered, 
from arctic to sub-tropical, and consequently Bussian crops differ 
considerably in kind, covering almost the whole gamut of cultivated 
crops from wheat, maize, and fruit, to cotton, tea, and rubber. 
Altogether in these cultivations at least one hundred distinct species 
and fifty genera of plants are involved. 

The fundamental basis of Bussian plant breeding is the Linnean 
species, with its multitudinous varieties made up of different varietal 
complexes of Mendelian genes. Vavilov rightly concludes that the 
true unit of investigation in plant breeding, as in evolution, is the 
Linnean species, which he regards as a concrete systematic entity 
(Vavilov, 1980 c; Hurst, 1925 and 1927). Vavilov’s geographical and 
systematic researches clearly demonstrate this basic principle of the 
species concept, and there is no doubt that the modem view of the 
species as a genetical complex or genomic species will ultimately 
supersede the loose ideas recently prevalent. In passing, it may be 
added that the adoption of the Linnean species as a unit does not 
necessarily bind os to a rigid view of species; as a matter of fact 
recent genetical researches on Bosa (Hurst, 1928) and other genera 
(Babcock, 1930) show that the true genetical species or genomic 
unit is often somewhat larger than the ordinary Linnean species, 
approximating in some cases to the generic section of the taxonomist. 
The point is that the species is a definite genetical entity capable 
of experimental demonstration, and that the plan of Bussian plant 
breeding is wisely based on this conception. Consequently each 
species has been investigated separately and intensively, and the 
whole of its varieties and forms analyzed and tabulated statistically 
in order to ascertain as completely as possible its complex of genes 
and its genic whole. 

Cultivation in Bussia is concerned not only with extremes of 
climate, from arctic to sub-tropical, which determine the species of 
plants that can be grown as crops, but a single species of plant— e.g., 
Bread Wheat {Triticum vvlgare )—has to be grown under the most 
variable conditions of soil and moisture. Bussia is exceedingly 
variable in this respect, the conditions varying with the contour 
lines from fiat plains and grassy steppes to forest hill country and 
mountainB, from arid deserts and irrigated drylands to well-drained 
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ieos and ewampy marshes, from the light, tiiin loen lands to the 
heavy, rich and fertile allnvial soils. Each of these vatiafaie 
conditions of soil and moisture demands a special variety of the 
species made up of a definite varietal complex of genes. Many of 
these genes represent ecological or physiological characters vitally 
fundamental to the success of the crop. In recent years many new 
varieties have been introduced into old countries containing genes 
for increased yield, early maturity, resistance to disease, and other 
desirable qualities, but these are often foimd to be ill-adapted eco¬ 
logically for the local conditions of the district into which they have 
been introduced. The old local varieties containing these ecological 
genes have for the most part been displaced by modem varieties 
and are either lost altogether or are hidden away in obscure and in¬ 
accessible places. 

It is the aim of the Russian plant breeders to discover these old 
local races, and by crossing them with modem varieties, to breed 
new and virile races containing the old and new genes in such a way 
that the good qualities of the modem varieties are added to the 
vital ecological qualities of the old local races. This entails a 
systematic investigation of the old and new genes peculiar to each 
species of crop in a large series of breeding experiments, which are 
only possible after an extensive and intensive geographical search 
for old varieties of the species, both cultivated and wild. From this 
it will be seen that the Russian plant-breeding experiments are 
entirely dependent on the previous collection of geographical genes 
in the forms of old and new, local and foreign, and cultivated and 
wild varieties of each of the species under investigation. 

Thanks to the initiative of Dr. Vavilov and the support of the 
Government, the Russians have, during the last decade, carried out 
this search for geographical genes on an extensive scale and in the 
most systematic way, not only in their own country but over a 
great part of the Old and New Worlds. Expeditions have been 
sent out to various parts of Russia, Asia Minor, the Caucasus, 
Transcaucasia, Turkestan, and Siberia, as well as the outlying areas 
of Sin-Kiang and Mongolia, N.W. India, Afghanistan, Persia, and 
Abyssinia, while in the New World in 1925 and 1926 expeditions 
were sent out to Mexico, Guatemala, and Colombia, and in 1927 
and 1928 to Pern, Bolivia, and Chili. Dr. Vavilov himself has 
accompanied several of these expeditions and has also investigated 
the fiora and cultivations of Canada and the northern regions of 
North America as well as the sub-tropioal districts of Florida^ 
Louisiana, Texas, California, Mexico, and Guatemala. 
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Thi» ii not the plaoe to relate in detail the remarkable scientiho 
and practical discoveries made by Vavilov (1929,1930, A, B, C, and 
1931 A, B, G,) and his ooUeagnes in these expeditions. It is sufficient 
to note in passing that, for each species investigated, primary regions 
mr centres of origin were discovered containing maximum density 
and diversity of wild varieties carrying mostly dominant genes, 
including endemic varieties carrying dominant genes not found else¬ 
where. In these primary centres varieties of cultivated plants were 
characterized by a lack of divergence, while towards the periphery of 
the main ancient area occupied by the cultivated species recessive 
forms singled out, mountains and islands playing an important role 
in the isolation of new varieties. 

The main point is that in the different species investigated in 
these Eussian world expeditions many hundreds of new varieties, 
both wild and cultivated, have been introduced into Eussia, and 
these contain many thousands of new and valuable genes. These are 
being utilized and exploited by the Eussian plant breeders and 
geneticists in their inter- and intra-specific crossing and selection 
experiments, and will in the course of a few years, by innumerable 
Mendelian recombinations of genes, X-ray mutations of genes and 
transmutations of chromosomes (Hurst, 1931), provide a host of new 
and improved races suitable for cultivation under the multifarious 
conditions of Eussian agriculture. Naturally, sufficient time has not 
yet elapsed to bring to full fruition the results of these Eussian 
expeditions in search of new genes, but the projected plant-breeding 
experiments are well on the way and according to plan, so that a 
few notes on their progress during the last two years may be useful 
to breeders in other parts of the world. 

Plant breeding in Eussia is organized in the form of an Institute 
of Plant Industry at Leningrad, under the direction of Dr. Vavilov. 
The Institute is a part of the Lenin Academy of Agricultural Sciences 
in U.S.S.E, An illustrated Bulletin of Applied Botany, Genetics, and 
Plant Breeding (originally founded by Eobert Eegel) is published 
by the Institute in Eussian and English, and has now reached its 
twenty-sixth volume (1981). It is, of course, impossible in a short 
article to do justice to the whole of the Eussian experiments in plant 
breeding during the last decade, but a brief abstract is given of some 
of the more promising experiments carried out during the last two 
years. 

Cotton Breeding. 

The Eussian expeditions to Central and South America dis¬ 
covered some interesting and useful varieties of cotton, and Dr. 
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Vavilov’s (1931 B) remarks on some of these are highly suggestive* 
According to him the species of cotton, Gossypium hirsuUm L., 
grown in the United States of America originated from Mexico, and 
the best modem varieties, “ Acala,” Texas,” ” Big Boll,” and 
” Durango,” were directly obtained from Mexico and do not differ 
at all from the initial varieties of that country. A species of cotton, 
G. Palmeri Watt., allied to G. hirsutum also comes from Mexico, 
For cotton growing in general, Mexico is of exceptional interest, since 
most of the best varieties are based on the Mexican Uplands Cotton 
(G. hirsutum) with its earliness, strength of lint, and high yield. 
Europe and Asia obtained their initial varieties of cotton from the 
United States of America, whose varieties are not sufficiently early 
for Eussian conditions. The earlier varieties needed are to be found 
in the Highlands of South Mexico or in the mountains of Guatemala. 
The Russian expedition, however, found that the collection of these 
early varieties was not so easy, since the commercial cotton growing 
of North Mexico and the United States of America during the last 
decade has nearly killed the local cotton production in South Mexico 
and Guatemala. 

Vavilov believes that prolonged expeditions in search of relics 
of primeval cotton cultivation would be of great value in discovering 
lost genes. The Eussian expedition found great diversity among 
the local Uplands Cotton of South Mexico, including varieties with 
different coloured fibres, hairy and almost glabrous leaves, yellow 
and cream-coloured flowers, leaves of different shapes, high yielders 
and comparatively early races. Vavilov finds that a considerable 
part of the plant resources of the world owes its origin to this region 
of Central America, including cotton^ maize, and potatoes. Other 
cottons found there were the wild and cultivated species G.hypodenvum, 
G, patens, G. contextum, G. dicladum, and G. Morillii of Cook and 
Hubbard. 

The Russian expedition to South America found a secondary 
centre of origin in Peru, the seat of a very ancient agriculture, 
the chief species being potatoes, tomatoes, and the cotton G. 
peruvianum. The cottons of Peru and Brazil form an individual 
group of species differing from the Mexican Uplands in their genes, 
although all have the same chromosome number 52, which is twice 
as many as the Asiatic species that have only 26 chromosomes. 
Hybrids between the Mexican and ’Peruvian species of cotton reveal 
their incompatibility, giving a disharmonious segregation of genes 
and characters, a good deal of sterility, and various monstrosities 
as in other hybrids between distinct species and genera. The fact 
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that hybrids can be raised between the Mexican and Peruvian 
cottons is, however, of much interest, and if the body or germ cells 
of these hybrids are X-rayed (Hurst, 1981) chromosome duplica¬ 
tions may arise which will produce a fertile new species combining 
the characters of the Mexican and Peruvian cottons, as the wheat- 
rye, radish-cabbage, and other hybrids (Pigs. 1, 2, and 8). In 
such a case the chromosome number of the new species would be 
104 instead of 52, which would increase the possibilities of variation 
and give new combinations of genes which might prove of inestimable 
value to cotton growers, just as some of the American varieties 
with 62 chromosomes are superior to the Asiatic varieties with 
26 chromosomes. 

Eeoently an extraordinarily interesting generic cross has been 
effected by Harland and Atteck (1931) between the Arizona cotton 
Thurheria with 26 chromosomes and the Sea Island Gossypium 
with 52 chromosomes. Mature Fj plants were raised all of which 
were sterile. If these plants should duplicate their chromosomes 
either naturally or under the influence of X-rays, a new and fertile 
genus of cotton would be created with 78 chromosomes, giving the 
plant breeder a set of new genes to exploit. It is interesting to note 
that in the new generic hybrid between Thurheria and Gossypium 
the petal spot of Thurheria is recessive and not dominant as is usual 
in Gossypium. This fact suggests many possibilities. 

The chief centre of Russian cotton growing is at Tashkent and 
Fergana in old Turkestan. .Tashkent is the seat of a great Irrigation 
Institute, and by its engineering efforts the barren, dry steppes have 
in seven years been changed into a fertile cotton-growing area which 
is said to grow cotton equal in quality to the best American Sea 
Island and to have increased Russia’s production from 1 million to 
2 million bales a year. At Pachta Aral there is a cotton farm of 
27,000 acres. At Fergana, where Egyptian cotton is grown. Professor 
Zolotov is said to have produced as much as 6,000 lbs. of marketable 
cotton per acre. Near by is the largest cotton-seed oil factory in 
Russia, which is said to produce 400 tons of cotton-seed oil per day. 
At the Cotton Research Institute at Tashkent some interesting breed¬ 
ing experiments are being carried on by Vycotski, Bel-Kuznjetcova, 
Zhurbin, and others. 

Vycotski (1930), by raising interspecific cotton hybrids, is 
endeavouring to combine the valuable lint of Egyptian cotton 
((?. harhadense) with the earliness, strength of lint, and high yield of 
the Mexican Uplands (6. hirsutum). By crossing the Uplands cotton 
with 0 . herbaceum, he hopes to raise reliable drought-resisting, 
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{icodaetiye oottone with heavy bolls. Altogether he has made 
80,000 pollmations and raised 75 different lines of orosses. He 
finds that orosses between species with the same ohromosome number 
are very easy, but vary with the variety used. Thus, 1,000 crosses 
between No. 169 Uplands with 52 chromosomes and No. 0671 
Egyptian with 52 chromosomes gave 9,830 hybrid seeds, while in 
the same number of crosses between No. 0100 Uplands and No. 0671 
Egyptian only 8,828 hybrid seeds were obtained. All the first 
generation hybrids (F^) were completely sterile, both selfed and back- 
crossed to the parents, and various methods of producing fertility 
have been tried, including the use of narcotics, but so far without 
success. Successful crossings between the species of the New and 
Old Worlds were extremely rare, although natural crossings between 
these species in the field occur occasionally even without emasculation 
of the female parent. 

Bel-Kuznjetcova (1930) reports the preliminary work at Tashkent 
in the artificial induction of mutations of genes and transmutations 
of chromosomes in the cotton plant by various means such as 
X-rays, radium, low temperatures, and narcotics. So far, thirty-two 
lines of different botanical groups have been X-rayed. The cotton 
plant appears to display a greater tolerance of these agencies than 
many other plants. Zaitzev (Zhurbin 1930) succeeded in combining 
the quality of lint of the American cottons with the early ripening 
necessary for cultivation in Turkestan. Zhurbin (1930) also reports that 
attempts to breed absolutely self-fertilized types of cotton by breeding 
short-styled varieties and by other methods have so far failed. At the 
Central Agricultural Experiment and Plant Breeding Station of 
Azerbaijan selection is being made of mtroduoed varieties carrying 
foreign genes, and hybrid populations of cotton, for the purpose of 
combining component genes which will produce yield and quality. 
The chief of these are genes for early ripening, size of boll, disease 
resistance, and adaptation to poor cultural conditions; quantity, 
length, strength, and uniformity of lint, and oil content of seed. 
This Station is also investigating the artificial induction of mutations 
and transmutations and the raising of interspecific hybrids. Finally, 
Varuntsjan (1980) is engaged in the production of wilt-resistant 
forms and drought-resistant varieties in order to extend the area 
of cultivation. Preliminary tests indicate that late ripening varieties 
are more resistant to drought than the early varieties which are 
commonly grown under irrigated conditions. 
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Nbw Fibbb Plants. 

Berland (1930) is engaged in the pioneer work of breeding new 
fibre plants as possible substitutes for cotton, jute, manilla hemp, 
and allied plants. A promising species for this purpose is Apocynum 
venetwn, a variable species, two distinct types of which are found 
in Bussia in different regions. The plants of this species are strictly 
self-fertile and can also be vegetatively reproduced as clones. Pure 
lines can be raised and new forms built up quickly. The characters 
aimed at are long thin stems, few branches, rapidity of growth, 
two crops a year with high percentage of fibre of uniform length and 
strength. 

Another promising species for this purpose is Hibiscus canncMnus 
from Persia. Four, race groups have been established, differing in 
earliness from 90 to 150 days, and 16 varieties have been selected 
for earliness, high yield, and quantity of fibre. This species is 
naturally self-fertile, so that progress in breeding should be rapid 
and easy. 

A further species, and perhaps the most promising of the three, 
is AbvMlon avicennae, with a great number of varieties differing in 
earliness and length of stem (60-110 days and 1*5-4 m.). The species 
is naturally self-fertilized, and forms have been selected with high yield, 
early ripening, and large fibre production. It will be interesting to 
follow this pioneer work in attempting to breed new fibre plants. 

Wheat-Eye Hybeidb. 

The most interesting and important of the Eussian grain-breeding 
experiments are probably those of the generic hybrids between 
wheat {Triticum) and rye (Sccale), which have been carried out on 
a large scale with considerable success. The chief interest lies in the 
fact that the parents belong to two distinct and well-known genera, 
both of which are used for the important purpose of making flour 
and bread which is not only the staff of life but the hall-mark of 
civilization. Wheat and rye are grown on a large scale in Eussia 
and other continental coimtries, and the problems of their cultivation 
are vital to all. Prom the scientific and evolutionary point of view 
generic hybrids between wheat {Triticum) and rye (Secale) are of 
extraordinary interest, since rye (Secale cereale) is a diploid species 
with 14 chromosomes, while the bread wheat (Triticum vulgare) is a 
hexaploid species with 42 chromosomes. Hybrids between the two 
are of course tetraploids with 28 chromosomes, since rye has 7 
germinal chromosomes and bread wheat 21. The cross is often 
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difficult to make and relatively few hybrids are formed, especially 
when wheat is used as the pollen parent; on the other hand, when 
rye varieties such as “ Eosen ” or “ Dakold are used as the pollen 
parent 100 per cent, fertility has been recorded. On the whole the 
hybrid of the first generation between wheat and rye may be said 
to be intermediate, though numerically the wheat characters pre¬ 
dominate—c.g., according to Oehler (1931), out of 21 external 
characters of the whole plant, wheat characters were dominant 
in 10, rye in 8, and the remaining 8 were intermediate. The hybrid 
is characterized by luxuriant growth often surpassing both parents, 
although it is very sterile and lacking in viable pollen. Usually it 
is completely sterile when selfed, but back-crosses can be made with 
both parents, particularly with the wheat parent, but usually with 
some difficulty. The back crosses with wheat segregate into wheat¬ 
like, wheat-rye, intermediate, rye-wheat, and rye-like ear types. 
The wheat-like types are usually hexaploid with 42 chromosomes 
as in the wheat parent; these are fertile and give a wheat reaction to 
brown rust. Some of the wheat segregates give baking tests better 
than standard and good yields. Some are awnless, winter-hardy, 
and very early, and may be suitable for cultivation in the dry rye 
belt whore wheat does not usually thrive. The intermediate types 
of the back-cross like the original Pj hybrid are usually tetraploid 
with 28 chromosomes, and like it are very sterile, 48-4 per cent, being 
completely infertile and the rest of low fertility. In the Eussian 
experiments, however, reported by Tjumjakoff (1930), Meister (1930), 
and Levitsky and Benetzkaia (1930), several of the intermediate 
Fi hybrids of wheat and rye showed an unusual degree of fertility, 
and two families of these wore examined cytologically and found to 
be octoploid with 56 chromosomes. 

From this it is evident that at some stage the chromosomes of the 
tetraploid hybrid with 28 chromosomes were duplicated, giving rise to 
octoploids with 66 chromosomes. These bred true to the intermediate 
wheat-rye characters in the second, third, and fourth generations, 
demonstrating that a new octoploid genus Triticale has been 
created which is neither wheat {Triticum) nor rye {Secale), but 
combines the characters and chromosomes of both genera as in the 
case of the ^gilops-wheat hybrid of Tschermak known as Mgih- 
tricum and the radish-cabbage hybrid of Karpechenko known as 
Baphanohrassica and others with a similar origin (Hurst, 1981). 
The experimental creation of these new species and genera is one 
of the most interesting and important features of modem plant 
breeding, and the Eussian plant breeders now have the creation of 
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Fig, 1.—^The experimental creation of a new genus Triiicale (Wheat-Rye) 
by hybridization of Triticum (Wheat) with SeccUe (Rye), followed by 
duplication of chromosome sets. 

The first species of the new genus is Tritirale sarcUoviensef which is 
an octoploid with 8 sets of ohromosomas (50) derived from - 
w^are, a hexaploid with 6 sets of chromosomes (42) and SecaU cereaHt, 
a diploid with 2 sets of chromosomes (14). 

The inner blocks represent distinct sets of chromosomes (genomes). 




U TBE BMPIBE COTTON GBOWING BBVIBW 

two new genera to their credit. Pig. 1 showa how the new oetoploid 
genns Triiicale has been made from the hybridization of the 
diploid and hexaploid species of two other genera, TriHcum (wheat) 
and Secede (rye). Karpeohenko (1930) has even carried his experi¬ 
ments a step farther by the hybridization of his radish-cabbage, 
Baphanobreissica Karpechenkii, with the turnip {Brcisaica campestrUi), 
the Abyssinian mustard {B. carinata Braun), the swede turnip and 
colza rape {B. napus L.), the wild radish {Baphanus raphanisirum 
L.), and with the Chinese cabbage {B. pekinensis Eupr.). All the 
hybrids were normally developed vigorous plants with intermediate 
characters, and their chromosomes combine the sets of three distinct 
species belonging to two distinct genera. Those which flowered the 
first year produced a few seeds, and next year it is expected that 
fertile forms will arise with duplicated chromosomes giving rise to a 
new fertile constant hexaploid species of Baphanobrassica combining 
the characters of three species and two genera, as shown in dotted 
lines in Fig. 2, which gives the pedigree of the radish-cabbage- 
tumip combination showing how it may be formed. 

Popova (1980) also reports the raising of seven generic hybrids 
between species of Mgtbps and TriMcum, and it is possible that these 
also may lead to new species of Mgxlotricum. 

The Eusbian Expeditions. 

In addition to the various cotton species brought back by the 
Eussian expeditions to Central and South America and noted above, 
many other useful varieties and species were introduced to Eussia for 
the use of the plant breeders; space will only allow a few of these to 
be mentioned. 

Vavilov (1930 A) states that on the western spur of the Pyrenees 
scores of varieties of oats {Avena brevis and A. strigosa) were foimd 
where only two or three have been known over a large area. 

The expedition to Abyssinia revealed numerous varieties of barley 
{Hordeum), which will be of great value to cultivators in certain 
districts of Eussia and for breeding experiments. 

It is believed that the common potato {Solarmm ttiberosum) 
with 48 chromosomes came onginally from Chili in South America, 
but in Mexico and Central America the Eussian expeditions found 
more than 80 tuber-bearing species of potato, some of which are 
genetically near to the common potato. The Mexican wild species 
comprise a whole set of polyploids with 24,86, 48, 60, and 72 chromo¬ 
somes. Some South Mexican species cross easily with the common 
potato, and two of these are immune to blight {PhytopMhora) and other 
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Fio. 2 (above),—The experimental creation of the new genus Raphanobrassica 
Karp. (Radish-Cabbage), by hybridization of Raphanua aaiimta^ L. (Radish) 
with Brassica oleracea, L. (Cabbage), followed by duplication of chromo¬ 
some sets. 

(below).—The process of formation of a new species of Raphanotmtsaica, 
Karp. (Radish-Cabbage-Tumip) by hybridization of Rdpihanobftiagica 
Kafpechenkii (Radish-Cabbage), with Braaaica campastria^ L. (Turmp)^ 
followed by duplication of chromosome sets. 

Inner blocks represent distinct sets of chromosomes (genomes). Dotted 
lines represent part of experiment not yet completed. 
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diseases. The Bussians also found another series of wild species 
of potato in Mexico and South America, especially in Peru and Chili; 
some of these carry new genes which, when selected and crossed, may 
have great potential value for cultivation in Bussia and elsewhere. 

The expeditions to Central America disclosed a wonderful richness 
of types of maize, especially varieties of Dent Com, and the Bussian 
plant breeders are now engaged in testing and breeding these forms 
for different parts of the country. A number of curious types have 
already been raised which have a potential value for cultivation 
and further crossing. The character of number of rows in the cob 
seems to be of considerable importance. The highest yield is found 
with the 16-rowed type, but for full maturity in adverse climates 
the earlier and smaller 12-rowed type must be grown in many parts 
of Bussia. 

Vavilov (1929) found Afghanistan to be the chief centre of origin 
of the pea on account of its great diversity and wealth of varieties 
and dominant genetical characters. The expedition to Abyssinia 
revealed a secondary independent primary centre of the pea {Pisum) 
in the mountains of Abyssinia, where the greatest richness and variety 
of forms were found only in certain small areas at high altitudes 
where also endemic dominant genes were found. In one place as 
many as 15 sub-species out of the 20 known were found. Passing 
from this centre towards the north and lower altitudes, there is a 
gradual change to varieties in which the dominant genes gradually 
diminish and the recessive genes constantly increase. 

On crossing the African species with the Asiatic species a 
tremendous range of forms has been obtained in the second genera¬ 
tion, indicating a great wealth of genes from the two distribution 
centres and the possibility of securing valuable new forms by 
selection and further crossing. Five new genes for flower colour 
have already been found in the genetic tests, and certain genes are 
found to be identical in both centres. Some forms ripened much 
earlier than all the others, and these are expected to prove of g^eat 
value for further crossings. 

Vavilov (1930 B) has traced the centre of origin of the cultivated 
fruit trees of Europe and China to the wild species and genera of 
Transcaucasia, Turkestan, and the Caucasus. No less than 80 wild 
species of fruits and nuts have been found in the Caucasus, while 
Transcaucasia is the centre of distribution of the cultivated grape 
vine and many other fruits. Turkestan is as rich in species as the 
Caucasus, but varieties are not so numerous. Europe and China 
are on the periphery of these central areas with forms carrying a 
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dinxinifihed nmnber of dominant genes and a great excess of recessive 
genes. The Institute of Plant Industry in Leningrad is making 
a special investigation of fruit trees and fruit growing, and appeals 
for the collaboration of scientific workers all over the world. Bich 
genetical herbaria have been accumulated, including thousands of 
specimens for each species, and special nurseries have been laid 
out for growing on the various forms collected by the Bussian 
expeditions. 

One of the problems of fruit culture is the genetical problem 
of gigantism, which is frequently found in cultivation in polyploid 
varieties of a single species (autopolyploids), while, on the other hand, 
wild polyploid species made up of more than one species (allopoly¬ 
ploids) usually show considerable dwarfing. The Bussian workers 
in fruit breeding are too numerous to mention by name, and since 
the work is very slow genetically very little has been published since 
the expeditions were sent out. There is no doubt, however, that in 
a relatively short time great advances will be made by the Bussian 
fruit breeders with their unique and rich material. 

General Plant Breeding. 

Finally, although it is impossible to deal with the whole field of 
Bussian plant breeding, mention may be made of a few other interest¬ 
ing features so far as space allows. 

Naturally a great deal of research has been done with wheats 
for the purpose of breeding local races such as an awnless wheat 
for the steppes. Many experiments have been made in hybridizing 
various species of polyploid wheats, including Triticum persicum. 

A considerable amount of research has been devoted to the 
hybridization of the different species of polyploid oats with an 
examination of their chromosomes, and an early race which yields 
well has been bred. 

The barleys of Daghestan have been analyzed and found to be 
extremely variable, and the important question of natural crosses 
in oats and barley has been investigated and demonstrated. 

In sugar beets the yield and sugar content have been definitely 
increased by selection and breeding, mainly through the isolation 
of self-fertile races which makes inbreeding easy {Cf. Hurst, 1925). 

The breeding of flax for fibre has proved successful under new 
methods of selection in which phytopathology and technology play 
a leading part. 

Hop breeding is carried out at the Agricultural Academy of 
Timiriazev, and the importance of resin content has been stressed. 
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Potato breeding on a large scale is oarried on at the Agriooltural 
Experiment Station at Nossovka, and an intensive study of vegetative 
mutations in tubers has been followed up with great oare. 

Geographical forms of rye have been studied and the chromo¬ 
somes of beans have been investigated. 

A good deal of work has been done in sunflower {HeUantkus) 
breeding, and hybrids between annual and perennial species have 
given interesting results, and bud mutations in the tubers of these 
hybrids (Pi) have been found. Eaces resistant to the parasite 
Orobamciie and also to insects have been bred with much success in 
these sunflowers. 

Fertile hybrids in tobacco (Nicotiana) have been investigated 
genetically and cytologioally, and species hybrids of poppies {Papaver) 
have given interesting results. Lupin breeding has been carried on 
at Novosybhov with success, and the heading and yield of cabbages 
has been worked out genetically. Medicinal plants such as pepper¬ 
mint and black mallow have been bred as pure lines and hybrids, 
which is quite a new feature. 

The breeding of the tea plant has been successfully carried out in 
Cakva, and isolated plants have produced selfed seeds which should 
lead the way to a useful system of inbreeding and selection of improved 
varieties. 

The climate of Russia is of course quite unsuitable for the growth 
and cultivation of tropical rubber, but the Guayule rubber (Par- 
thenium argentatum Gray) collected in the sub-tropical mountains 
of Northern Mexico by the Russian expedition is said to grow and 
thrive well in the Black Sea region. Eight constant groups have 
been selected for cultivation and breeding. 

Li conclusion it is evident, even from the brief account of Russian 
plant breeding given above, that a great deal has been and is being 
done at the Russian Plant Breeding Stations, and when the time is 
ripe for the utilization and exploitation of the thousands of foreign 
genes introduced by Vavilov and his colleagues from the various 
and world-wide Russian expeditions, we may expect to see vast 
progress in plant breeding in the future. 

Vavilov’s conception of a species originating and starting from a 
primary centre of distribution and in course of time reaching a wide 
periphery, bears a striking resemblance to the principle of “Age and 
Area” enunciated by Willis (1922). Indeed, Vavilov’s theory of 
evolution may be fittingly described as a genetical or varietal aspect 
of “Age and Area.” Vavilov deals with the many varieties of each 
species, while Willis deals with the many species of each genus and 
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family. Both aepects aro necessary for a fall onderstanding of the 
problems of distribution in space and time and of the eyolation of 
species in Nature. 
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BLAGKARM DISEASE OF COTTON IN 
UGANDA 

BY 

C. G. HANSFOBD 
Government Mycologist 

[The following description of observations on blackarm disease in 
Uganda has recently appeared in the “ Report of the Department of 
Agriculture, Part II., for the year ended 31st December, 1930.” In 
view of the fact that the Note may be of interest to cotton workers 
in other countries, the Corporation obtained permission from the 
Uganda Government to reprint it. The Corporation are glad to avail 
themselves of this opportunity to convey their thanks both to the 
Govenunent and to the author for so readily according this permission.] 

Tbb following account has been prepared with the assistance of 
Mr. G. W. Nye, Cotton Botanist, and of Mr. C. E. J. Biggs, Agricultural 
6fficer, to whom I am much indebted for their valuable help and criti¬ 
cism. It will be understood that the account is merely an attempt to 
summarize our observations on this disease in Uganda during 1929-30 
and 1930-31, and that the hypotheses put forward may be entirely 
revised or rejected as further experience of the disease is accumulated. 
It is not suggested that these hypotheses are applicable to other 
cotton-growing countries. 

1. Gbnbbal. —Prior to Snowden’s publication on the “ Occurrence 
of Angular Leaf Spot of Cotton in Uganda ” in 1926, we have little 
evidence regarding the distribution of the disease here. A number of 
records of damage to cotton by an unidentified disease are contained 
in various reports of Agricultural Officers. There is indication that 
some of these reports may refer to this disease. Apart from these 
reports, the first definite record is that of Snowden referred to above, 
the disease being described as common during the 1925-26 season. 
Since then more records are available. During the 1926-27 season 
the cotton at Serere Plantation was badly affected by hailstorms, but 
a considerable amount of blackarm was present in addition. During 
the following season, 1927-28, little damage was reported from this 
disease. 

During 1928-29 the cotton crop in the northern and eastern parts of 
Teso district was severely affected and a very small crop was produced. 
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The 1929-80 season will be remembered as that in which the disease 
first became of primary importance in the Protectorate, in so far as 
it occasioned a great loss of crop over a wide area in the most important 
cotton-producing parts of the Eastern Province. The area affected 
was much larger than that of the preceding season, and extended over 
the whole of the Eastern Province with the exception of the wetter 
area around Mt. Elgon and the Nile part of Busoga. 

The general appearance of the cotton plots in the severely affected 
districts was pitiful, the plants in many plots being dwarfed and 
stunted, having shed the primary leaves and developed a mass of 
short shoots and tiny leaves, many of these being deformed and rapidly 
developing a red pigment. Examination of the roots of such plants 
showed a similar effect, the root system being confined almost invari¬ 
ably to the top 6 inches of soil, with only a thin, underdeveloped main 
root entering the deeper soil layers. 

This poor development of the root system was apparently due to 
the hard dry nature of the soil below 6 or 8 inches depth, into 
which the roots were unable to penetrate. Prom observations made 
during the 1929-30 and the 1930-31 seasons it would seem that the 
occurrence of this hard subsoil layer may prove to be one of the major 
factors in the development of an epidemic of the disease under 
Uganda conditions. 

Examination of a large number of cotton plots in the various 
districts visited gave evidence that the disease had appeared first in 
Teso and in the eastern part of Lango, and at a later stage in the 
development of the plants in areas away from this centre. In some 
areas of Bugwere district little damage was done before the beginning 
of January, when the disease suddenly increased and caused the loss 
of a considerable proportion of the bolls already on the plants by 
forcing them to open prematurely. 

For the 1930-31 season seed was taken from the areas in Busoga 
where little damage was done by the disease during the previous 
season, and used to replace the seed in the areas which had then 
Buffered more severely. Examination of plots in Teso during the 
early part of the season showed that in spite of this change of seed 
there was an appreciable amount of infection on the cotyledons and 
young leaves of the seedlings. In almost every plot there were a few 
plants showing leaf infection, and in consequence of this it was feared 
that a repetition of the severe infection of the previous season was to 
be expected. At this stage, however, no sign of the stem form of the 
disease was discovered. As the season progressed the angular leaf 
spot form of the disease increased in incidence all over the country. 
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and Bome oases of stem infeetion were reported, though in most oases 
these were stated to be oooasional and not partaking of the nature of 
an epidemic as in the previous season. 

In the Kampala district leaf infection began to show a rapid in¬ 
crease during late September, this increase continuing through 
October. During November the increase of infection slowed down, 
and in December and January the infection gradually dwindled away 
to small amounts by the natural shedding of the older infected leaves 
of the plants. By the middle of February the infection was limited 
to only a few leaves on most plants, an occasional exceptional plant 
still showing infection on most of its leaves. During the whole 
season stem infection was comparatively rare, and only occasionally 
severe enough to affect the development of the plant. 

Eeviewing the history of the disease during this 1930-31 season, 
it may be stated that although the causal organism, B. malvacearum, 
was generally distributed all over the country, even in the early stages 
of the crop, and though it subsequently increased in incidence until 
every cotton plant showed infection, in very few areas did stem 
infection become at all important in its incidence, and during the 
fruiting stage of the crop the infection gradually died out, with 
ohe result that a normal, and comparatively clean, healthy crop was 
obtained. 

Infection on the bolls appeared to be less important this year than 
last, and in consequence fewer reports of the premature opening of 
the bolls from this cause were received. 

2. The Eelation op “ Angular Leap Spot to Blackarm.— 
During 1930-31 a large number of inoculations were carried out, both 
in the laboratory and in the field. To summarize the results obtained, 
it may be stated that by merely spraying a cotton plant with a culture 
of the causal bacterium, only the leaf spot form of the disease is 
obtained, and that only under special atmospheric conditions of 
which a high humidity is all-important. 

Spraying plants with B. malvacearum during the late evening or 
in the early morning gave many more infections, but only on the 
leaves. The amount of infection obtained by this method of inocula¬ 
tion apparently corresponds closely to the rate of evaporation of the 
water from the suspension after spraying on the surface of the plant. 
If evaporation is too rapid the suspension apparently dries out before 
the bacteria can penetrate through the stomata and infect the plant. 
If the tissues are wounded infection is not so clearly dependent on 
atmospheric conditions. In all experiments where the bacteria were 
sprayed on undamaged tissue of the plant infection was limited to 
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the leaves a&d bracts of the bolls« No case of infection on the stems 
or branches or on the boll wall has been obtained under such con¬ 
ditions. On the other hand, if the surface is damaged infection readily 
takes place on any aerial part of the plant. 

Under natural conditions in the field, in a plot kept under observa¬ 
tion, over 76 per cent, of the total blackarm lesions found in the plot 
bore a definite relation to infected leaves. In these cases the lesions 
had obviously started at the junction of the petiole with the stem 
and had spread downward through the cortex and phloem tissues 
from this point. 

Following up this pbservation it was found that leaf infection can 
be divided into two types, both of which have been obtained by simple 
spraying of the leaves under moist conditions. The first type of leaf 
infection consists of scattered angular spots over the blade, and 
apparently this type of infection is not related to the development of 
stem lesions at the base of the petiole. 

The second typo of leaf infection often appears on the leaves at an 
earlier stage in their development than is the case with the former 
type of infection, though this does not always happen. When the leaf 
is mature the lesions are seen to be limited to the tissues along the 
main veins, with extensions from them into the blade of the leaf. In 
many cases the whole leaf is deformed and wrinkled, obviously a result 
of the infection having taken place while the leaf was comparatively 
young and having prevented normal extension of the main veins, while 
the unaffected tissues of the parts of the blade between these veins 
continued their development. This appearance somewhat simulates 
the “ leaf curl ” described in Nigeria and the Sudan, but closer in¬ 
spection reveals no proliferation on the lower surface of the veins, 
which is considered the chief diagnostic character of this serious virus 
disease. No evidence of the presence in Uganda of this “ leaf curl ” 
disease has been discovered to date. From observations made during 
the 1930-31 season it appears that the second type of leaf infection 
by B. malvacearum described above is often followed by the develop¬ 
ment of stem lesions from the base of the petiole. This extension 
of the bacterial infection through the tissues of the petiole is apparently 
dependent to a large extent on atmospheric conditions, as during a 
long dry period it rarely occurs. Under such dry conditions it would 
appear that the tissues of the drying leaf and petiole dry out too rapidly 
to permit of the passage of the bacteria, or alternatively it may be 
that the development of the abscission layer at the base of the petiole 
is more rapid under these conditions and cuts off the infection from 
the tissues of the stem. Observations made during the season 
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1980>81 indioate that the development of this fonn of stem infection 
is common only in showery weather. 

In the field another type of stem infection has been observed in 
some cotton plots, in which the lesions are situated on the branches 
between the main stem and the first node, and bear no relation 
to leaf infections. At present the origin of this type of infection is 
not known, though there is a possibility that hailstorms may play 
some part in it, as many infections occur on the upper surface of the 
branches, and are often, but not invariably, associated with damage 
to the tissues. 

Thirty isolations were made during the 1929-80 season from leaf 
infections, stem infections and boll infections. These cultures were 
used in inoculation experiments on all aerial parts of the cotton plant 
during the following season, and though some cultures proved more 
virulent than others, no constant difference in pathogenicity corre¬ 
sponding to the origin of the culture from stem, leaf or boll could be 
determined. In other words, there is no constant difference between 
strains isolated from various parts of the host plant, and all forms of 
the disease are caused by the same organism. 

In culture a certain amount of variation has been observed 
between the various isolations made, chiefly in the reactions when 
grown on sugar media, especially those containing saccharose, but 
the differences do not correspond to the origin of the cultures from 
leaf or stem, and are characteristic of certain individual cultures 
only. 

8. Systemic Infection op the Host Plant.— The sole evidence 
of the spread of the bacterium within the tissues of the host plant 
under Uganda conditions in 1930-31 is that of the passage of the 
bacteria through the petiole from the main veins of the leaf into the 
tissues of the stem. Even here the presence of the bacteria in the 
petiole is visible microscopically, giving a translucent appearance 
to the tissues. 

Attempted isolations from apparently healthy tissues of the stem, 
even in the case of plants showing rather severe infection, have given 
consistently negative results. Hitherto no evidence has been 
obtained in Uganda in support of the theory of systemic infection 
of the host put forward by Massey in the Sudan (Empibe Cotton 
Geowing Eevibw, VI., 124,1929). 

4. The Bblation op the Disease to the Insect Pests op 
Cotton. —Work on this aspect of the disease has been carried out in 
collaboration with the Assistant Entomologist. To date no experi¬ 
mental evidence of association or causation between incidence of the 
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disease and jassid attack, Lygus attack, or severe infection bj aphids 
has been obtained. From time to time it has been suggested that 
jassids might possibly be associated with epidemics of blackarm, but 
from the negative results obtained hitherto from experiments, it 
would appear that in such cases of apparent association the insect and 
disease are independent of each other, except in so far as both are 
much more severe on weakly plants. 

5. Boll iNvnoriON. —The lesions observed on the bolls fall into 
two groups, those at the base of the boll and extending down the pedi> 
cel, and those on the boll walls. 

During the 1980-81 season boll infections in the field were com¬ 
paratively rare, and observations on their occurrence and probable 
origin are as yet too few to allow of any conclusions being drawn from 
them. Present indications are that the first type of boll infection is 
correlated with infection of the bracts extending to the base of the 
boll by way of the tissues of the pedicel. 

Inoculations by simple spraying of the bacteria on to the un¬ 
wounded surface of the bolls failed to give positive results during 
this season. 

6. Infection of Cotton Seed. —Twenty-four samples of seed 
of the 1929-80 crop from various ginneries were examined in the 
laboratory for the presence of B. malvacearum. Some samples were 
taken from severely affected areas, others from areas in which little 
damage occurred. Twenty-five seeds were used for test in each 
examination, and from the exterior of these eight cultures in all were 
isolated which corresponded in cultural and pathogenic characters to 
B. malvacearum. Another 26 seeds from each sample were carefully 
delinted with sulphuric acid, washed, and the husks removed. The 
contents were surface sterilized with mercuric chloride and after 
washing in sterile water were transferred to tubes of broth. From 
these tubes, after an inoculation period of 48 hours, a series of isolation 
plates were made. No evidence of the presence of B. malvacearum 
in these seeds was obtained. Over 76 per cent, of the seed proved 
sterile even when left to incubate for five days; others gave cultures 
of various saprophytic bacteria. In addition 1,000 seeds from each 
sample were sown as a germination test. A small proportion of the 
seedlings showed leaf spots due to B. malvacearum, but the amount of 
infection in each sample could not be correlated with the amount of 
disease recorded in locality of origin. In three samples a few seed¬ 
lings showed stem infection at the junction of the cotyledons with the 
stem, and these seedlings without exception finally died. This 
limited experience with severe seedling infection would indicate that 
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this type of infeotion is likely to bear no relation to the subseqnent 
disease history of the crop. 

All experience with the disease under Uganda conditions indicates 
that seed infection is almost entirely limited to the exterior of the 
seed. Instances of internal infeotion have been recorded, but these 
still appear to be exceptional. 

Experiments have been carried out with a view to discovering 
the origin of infection on the seed, but have given no clear results 
this season. 

7. DEVBI.OPMENT OF PLANTS PROM INFECTED SeED. —As recorded 
above, a limited experience in Uganda with infected seed appears to 
indicate that where seedling infection occurs on the stem it is unlikely 
that the seedling will grow to maturity. Infection on the cotyledons 
and leaves appears to have no effect on the subseqnent develop¬ 
ment of the seedlings, and its spread on the aerial parts of the 
plant depends largely on the meteorological conditions, as discussed 
below. 

8. Bblation of the Disease to Meteorological Conditions. 
—Under Uganda conditions the angular leaf spot form of the disease 
is almost universal every year, while epidemics of the stem form are 
comparatively rare and localized. It therefore appears likely that 
external conditions of climate and soil play a great part in the develop¬ 
ment of the stem disease, which bears no correlation in incidence 
with the leaf form. 

The development of the stem form of the disease, as a result of the 
infection from the main veins of the leaf passing down the petiole 
into the stem, has been described above as occurring only during 
stormy weather. 

As an example of the effect of weather conditions on the disease 
it may be mentioned that a plot of land on the Bukalasa Plantation 
was severely attacked during 1929-30 and yielded 25 lbs. cotton per 
acre. The same plot, with no manurial treatment, yielded 600 lbs. 
per acre during the 1930-81 season, in spite of the fact that the leaf 
form of the disease was plentiful at an early stage in the development 
of the crop. 

9. Effect of Blackarm on the Plant. —After stem infection 
has taken place, its subsequent history in relation to the plant .appears 
to depend entirely on the general health and development of the indi¬ 
vidual plant, as modified by climatic and soil conditions. In the plot 
kept under observation during the 1980-81 season it was found that 
plants growing on poor patches of soil were very susceptible to this 
form of the disease. The lesions spread rapidly in the cortical tissues 
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and often completely ringed the stem, with the result that the latter 
broke off at this point. Subsequently a few of these plants sent out 
branches from points below the lesions, and then developed in a normal 
manner, but owing to the great check on the development of the plant 
as a whole practically no crop was produced. Thus even in such oases 
of severe infection it is demonstrated that the plant has a considerable 
power of recovery from the attack of this disease provided climatic 
conditions are suitable. 

In the case of stem infection on more robust plants growing on 
better patches of soil in the same plot during this season, the lesions 
formed during wet weather in October rapidly dried out in November- 
December, and were cut off by cork layers. Such lesions apparently 
had little or no effect on final crop production during this favourable 
season. 

These observations indicate that under favourable climatic and soil 
conditions the cotton plant is able to throw off both leaf and stem 
attacks of this disease and to make a complete recovery. This is 
supported by evidence obtained in all cotton plots observed in 
Buganda this season; large numbers of plants showed old dry lesions 
toward the base of the main stem, having been cut off by cork layers 
and dried out; the plants subsequently produced a normal crop. 
This crop recovery during a favourable season is to be contrasted with 
the great damage caused by the disease in the 1929-30 season, when 
large numbers of the plants were completely stunted and produced 
very little crop. 

10. Eelation to Soil Factors. —The following account has been 
compiled by the Agricultural Chemist. The great difference between 
the history of the disease during 1928-29 and 1929-30 and that during 
1930-31 in Teso and neighbouring districts was associated with a 
striking difference in the character of the soil. In the former season, 
as recorded above, the root development of the plants was severely 
restricted by the hard dry character of the soil below a depth of about 
6 inches. The whole root system of the plants was restricted to the 
surface layers of the soil, and the roots were unable to penetrate 
deeper. 

The subsoil in these districts is naturally very stiff, and when dry 
is too hard for adequate penetration by the root system of the cotton 
plant; when moist the roots penetrate much more easily. Thus the 
whole development of the plant hinges upon the state of the subsoil* 
at the time when the young roots of the seedling reach it. If it is dry 
and hard the roots are unable to penetrate it and turn and occupy 
only the surface layers of the soil, with the result that the plants are 
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liable to be severely affected by comparatively short periods of dry, 
hot weather. 

If during the subsequent months the rainfall is well distributed the 
plants are able to develop, and as the lower soil layers become moister 
the roots are able to penetrate them, and more or less normal develop¬ 
ment of the crop results. 

It appears, therefore, that the development of the crop depends 
largely on the state of the subsoil at the time of planting, and this again 
is the result of the previous rainy season. If the rains during this 
season, March to May, are normal in amount and well distributed, 
continuing into the planting season of June and July, the roots of the 
seedlings are able to penetrate at once into the subsoil, with the result 
that the plant is much more resistant to adverse conditions. 

To summarize, if the top of the subsoil is dry when the young roots 
reach it, the crop will develop in a normal manner only if the rainfall 
is very even and well distributed over the whole of the growing season. 
If the top of the subsoil is wet when the seedling roots reach it, these 
can penetrate and a reasonable freedom from disease can be antici¬ 
pated. 

In this connection it is interesting to note that the disease in 1929 
started in south-eastern Lango and northern Teso on light soils of 
poor water-holding capacity. Sowing was started at the first rains 
after a long dry period, when there was a distinct hard layer of soil 
at 6 to 9 inches from the surface. After light planting rains there 
was a pronounced dry period so that the plants had a very poor start. 
In Buganda the disease occurred on a similar soil under the same 
conditions. 

In 1980 the soil during the planting season was much wetter and 
the rains were more evenly distributed, with the result that these same 
areas have yielded better cotton than in recent seasons. 

11. Varietal Ebsistancb to B. malvacearum .—During the 
1930-31 season at Bukalasa careful observations were made by the 
Cotton Botanist in his breeding plot in order to ascertain whether any 
varieties were more resistant or more susceptible than others to this 
disease. Very definite differences were observed— e,g,, strains of 
S.G. 99 families originally derived from the “ Allen variety gave 
100 per cent, of leaf infection within three weeks of the first appear¬ 
ance of the disease, whereas B. 31 showed no sign of infection through¬ 
out the season, although it had every chance to become infected, 
being planted between two infected rows, with constant movement 
of native assistants along the rows while tying flowers every morning. 

A further interesting point noticed by the Cotton Botanist is that 
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the indigem>as cotton, a strain of 0. brasiUense, was the only cotton 
at Bakalasa to be badly attacked by blackarm dnring this season. 
This would indicate that the disease must be of recent introduction 
into Uganda, as otherwise this native cotton would not have survived. 
Strains of “ Allen ” have also proved very susceptible to the disease, 
yet for the period this variety was in general cultivation no records 
of a bad attack are available, indicating that it is probable that the 
disease was introduced subsequent to the introduction of Allen cotton, 
quite probably with the Nyasaland Upland variety. 

12. Seed Tbeatment. —During the season 1930-81 a rough test 
of the elSect of deUnting seed with sulphuric acid was made at Bukalasa 
and Serere Experimental Stations. The results are tabulated as follows: 

From observations made at Bukalasa during the early part 
of the season it appears that the plants originating from treated 
seed remained comparatively free from angular leaf spot for 
some time after the plots planted with untreated seed showed 
considerable infection. 

At Serere both treated and untreated plots developed angular 
leaf spot and blackarm lesions, though the effect on the yield 
of cotton was not apparent. No difference could be detected 
between the plots, and apparently no benefit was derived from 
the treatment of the seed. 

13, Effect of Soubob op Seed. —As recounted above, for the 
1930-31 season the seed used in those parts of the Eastern Province 
which had suffered severely during the previous season was imported 
from parts of Busoga where the disease had been much less severe. 
In this connection it is of interest to note that the Cotton Botanist 
included in his large series of variety trials a test of this imported seed 
against seed from the badly diseased crop obtained from the local gin¬ 
neries. The results showed that in the crop produced, in no case was 
there any significant difference between the two sources of seed, thus 
indicating that in a favourable season as regards general history of 
the disease, the selection of the seed from the most healthy districts 
available is a secondary consideration, and has no effect on crop pro¬ 
duced as long as germination is sufficient to give a good stand of 
plants. 

In the same season a test was made of seed from a badly diseased 
crop at Eatakwe, from a less severely affected crop at Mukura, and 
from a very slightly affected crop in Buganda. The three samples of 
seed were sown at Serere and at Bukalasa with the following results: 

At Bukalasa the stand of the Mukura seed was significantly 
better than that of the other samples; a small amoimt of angular 
leaf spot was present during the early stages of the growth of 
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all the plants, but no stem infection developed. No significant 
differences in yield were obtained. 

At Serere the Senior Agricultural Officer reports that the seed 
from all three sources produced normal crops, and no difference 
was apparent between the Katakwe seed and that from Mukura, 
though the seed from Buganda gave a better yield, probably to 
be accounted for by the better stand of plants and also possibly 
by difference in variety. The same officer concludes that 
given a season in which blackarm does not become epidemic, 
there is no advantage in importing fresh seed into areas badly 
affected during the previous year, as long as a good stand can 
be obtained, if necessary by increasing the seed rate per acre. 
With this conclusion I am in perfect agreement. 

14. Summary. —Prom the information obtained to date on the 
behaviour of this disease under Uganda conditions, both from observa¬ 
tions in the field and from experimental results, we can only conclude 
that the development of such an epidemic as that of 1929-80 is chiefly 
dependent on climatic factors. These factors of climate act directly 
on the rate of spread of the disease from plant to plant, and on the 
incidence of stem infection; but their effect is also indirect, through 
the medium of the soil, by controlling the development of the plant 
ar.d by modifying its resistance to the disease. 



THE LEAF CURL DISEASE OF COTTON 
IN THE SUDAN 

A PEELIMINARY NOTE 

BY 

R. E. MASSEY, 

Sudan Government Botanist, 

AND 

F. W. ANDREWS, 

Plant Pathologist, Sudan Government. Section of Botany and Plant Pathology. 

Historical. —The Leaf Curl disease of cotton was first noticed 
amongst Sakellarides (Egyptian) cotton growing in the Gezira area 
of the Sudan in the season 1923-24, by R. E. Massey and A. R. 
Lambert. 

At this time infected plants were very rare, and an examination 
of the plants gave no evidence of bacterial or fungal attack, in con¬ 
sequence of which it was assumed by the senior writer (R. E. M.) that 
the curious malformation of the leaves typical of the disease was akin 
to the wrinkled dwarfs arising in certain Sea Island strains of cotton. 
Dried specimens of affected plants were sent in 1924 to Dr. E. J. 
Butler, C.I.E., F.R.S., Director of the Imperial Mycological Institute, 
who forwarded samples to Mr. 0. F. Cook, the well-known American 
cotton botanist. 

In 1925 specimens were submitted to the senior writer by 
H. W. Bedford, Asst. Govt. Entomologist, who was at that time 
stationed in the Gezira, and were described by him as “ Leaf Curl ” 
of cotton. The matter remained obscure until the following year, 
when Messrs. Jones and Mason published an account of two diseases 
of cotton found in Nigeria [2] known by the names of Leaf Curl and 
Leaf Roll. These writers expressed the opinion that the specimens 
sent from this country to the Imperial Mycological Institute were 
affected by Leaf Curl, a view which was shared by Dr. Butler after 
the receipt of further specimens from the Sudan in 1928. 

The disease was widespread in the Gezira during the season 
1927-28, and was also noticed in 1928 at Shambat, some 116 miles 
further north. Evidence was still scanty as to the nature of the 
trouble, but the virus theory was accepted by the senior writer, who 
suggested at this time that the vector was the White Ply, a serious 
infestation of which had occurred in the Gezira in 1927. Owing to 
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the difficulties experienced in effecting the transmission of the disease 
at Shambat except by grafting, the position remained obscure until 
1980, when successful transmission by Aleurodids was obtained in 
the Gezira by T. W. Kirkpatrick [8], Asst. Government Ento¬ 
mologist (see later). 

Distribution. —The severity of the disease varies greatly amongst 
different varieties of cotton growing in the same area, and also differ¬ 
ent degrees of infection are found in cotton of the same variety grow¬ 
ing in different localities— e.g., while 100 per cent, infection is often 
found in certain parts of the Gezira, a much less degree of infection 
is present in the same cotton at Shambat. 

The disease is most widely spread in the Gezira Sakel cotton area, 
but occurs in many localities. At Shambat it is present in greatly 
varying amount in Sakellarides, Sea Island and American cottons, 
but not yet in Asiatic types. It has been reported from the plots of 
Americar cotton at Shendi and from other northern Pump Stations, 
but not from the American cotton sown in the Nuba Mountains, or 
Mongalla.* In 1929 it was found amongst Sakellarides cotton at 
Tokar. It has also been seen in small amounts in the new isolated 
cotton (Sakel) area at El Dueim. The disease is now prevalent on 
Sakel cotton in the Gash Delta, but the exact date of its introduction 
is unknown; its appearance on a large scale could not have occurred, 
however, before 1928. 

General Remarks. —The effect of an early infection on the 
general structure of the cotton plant appears to be a shortening of 
the petioles of the leaves, which form a more acute angle with the 
stem; a suppression of sympodia and monopodia, or alternately a 
slowing down of their growth, and a twisting of those already present. 

In a field of cotton infected with the disease, elongated plants 
are occasionally observed with practically no lateral growth (mono- 
podial or sympodial) in the upper parts. The general appearance 
of such plants suggests that a large amount of bud-shedding has 
occurred, causing tall and lanky growth. This malformation, how¬ 
ever, is not a general symptom of the disease, and may be the effect 
produced by the virus on off-types, which occasionally occur in 
a cotton field. 

In cotton sown about the middle of August the first signs of 
the disease usually appear towards the end of September, and from 
that date onwards the amount of infection increases with great 
variation in the degree of severity of the symptoms. 

♦ A specimen of typically infected cotton was received from Wau m the 
Bahr £1 Qhazal in 1926, but the diagnosis was not subsequently confirmed.— 
tR. E. M.l 
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Symptoms op the Disease. 

(1) External .—The most charaoteristio feature of the disease is 
the thickening of the veins of the leaf and bract, which may be so 
pronounced as to cause an upward curling of the leaves; these thick¬ 
ened regions are usually of a darker green than in the healthy plant. 
In badly affected oases outgrowths occur on the leaves in the form of 
circular cups or flat expanded areas over the veins. Cups have been 
seen measuring as much as half an inch in diameter, and in one 
instance the cups situated on the bracts were on short stalks. A 
spiral twisting of the petiole, peduncle, and the youngest parts of the 
stem is also common; while in severe oases buds are either totally 
suppressed or die shortly after formation, causing partial or complete 
sterility of the plant. Occasionally a definite mottling of the leaves 
is observed, but it is not yet certain that this is a symptom of Leaf 
Curl, for while mottling is not uncommon, more often infected plants 
show no mosaic symptoms whatever. 

The infected leaves and stem become hard and brittle, so much so 
that the drooping and curling of the leaves and young stem due to 
water loss is less apparent in the infected parts than in the normal 
portions of the plants. 

No case has been noticed of thickenings occurring on the boll- 
wall, even when the epicalyx and true calyx were severely affected, 
but curious corrugations and laminal outgrowths are often observed 
on the petals. Again, no case has been seen of the appearance of 
symptoms on the cotyledons; the first nodal leaf, however, can readily 
become infected and show definite symptoms of the disease. 

The disease has been noticed in other Malvaceous plants, Bamea 
{Hibiscus esculentus L.), Til {Hibiscus cannabinus L.), and Sida spinosa 
L., which grow as weeds in the Sudan, and also in the garden holly¬ 
hock. 

Only leaves that have not grown to their full size show the 
symptoms of the disease. By far the greater proportion of the 
plants first show the symptoms at the second or third leaf below the 
main growing point, and from this stage onwards the leaves are 
infected, occasionally in greatly varying amount, but more often 
with increasing severity as the plant develops. 

S 3 rmptoms may first appear in the leaves near any growing point 
that of a monopodium or sympodium—but in by far the greater 
number of cases the first signs of disease are seen in the leaves near 
the main growing point. After the first symptoms have appeared, 
secondary growth from nodes below that of the infected leaf usually 
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show the disease in increased severity, but on rare occasions normal 
leaves only are observed. On cutting back a plant, any secondary 
growth so induced is, in most oases, found to be more severely affected 
than before pruning. 

It is concluded from the above that the progress of the disease is 
intimately associated with the growth of the plant; indeed, numerous 
experiments have shown that it is diJOBicult to infect plants that are 
not in active growth, a characteristic typical of virus diseases. 
Occasionally it is noticed that in the second vegetative period {i.e., 
after boiling) the new growth of infected plants is free from the 
symptoms; it is generally believed, however, that this is an exhibition 
of latency rather than that the plants are recovering from the disease. 

(2) Histological .—Tissues which have suffered infection during 
active growth show striking changes. The principal effect is the 
stimulation of normal non-meristematic tissue to assume meri* 
stematic activity, leading to the production of various forms of tissue. 
Severe hypertrophy of the cells of the leaves, bract, and stem occurs, 
resulting in the malformations described above. This again is 
characteristic of many virus diseases. In the stem irregular bundles 
develop in the cortex with a formation of central xylem elements 
sorrounded by a cambium and phloem. These bundles are mainly 
confined to the ribbed portion of the stem, but there are definite signs 
of meristematic activity in the whole of the cortical layer. In the 
infected petiole new vascular bimdles may appear in the medulla. 

An infected leaf is of a much thicker texture than a healthy one, 
and it is in the leaf that the formation of new growth is most evident. 
In the normal leaf a layer of palisade tissue is found evenly distri¬ 
buted on the upper surface of the leaf, except above the main vascular 
bundles, where normal parenchyma takes its place. In the infected 
leaf, however, there is no well-defined palisade layer, rectangular 
cells with large intercellular spaces occurring on both sides of the leaf 
which take the place of normal palisade tissue. A curious formation 
of similar cells is found also below the larger vascular bundles on the 
under surface of the leaf, giving rise to an abnormal amount of spongy 
tissue. Numerous conducting elements are formed in this spongy 
tissue, and generally there is in the whole of the leaf both externally 
and internally the appearance of confusion and growth .without 
control. A search was made for the presence of cellular inclusions 
sinulat to those present in the tissue of the tobacco and potato leaves 
affected by mosaic. The method described by Likhit6 [4] was used, 
but no abnormal intercellular bodies were observed. 
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Traksmisbion of thx Disbabb. 

Insect Transmission .—That this disease could be transmitted 
by insects in the Sudan was first shown by Kirkpatrick [3] who, work¬ 
ing at the Gezira Besearoh Farm, showed that an Aleurodid was the 
principal vector in the Gezira Area. Previous to this, Golding, [1] 
working in Nigeria, had shown that an Aleurodid was responsible for 
the spread of the disease in that country. 

(Grafting Experiments .—The grafting of infected plants or buds 
on to a healthy stock is the only reliable method yet found for 
the artificial transmission of the disease. Infected buds were grafted 
on to healthy plants and the plant was then caged. Symptoms 
appeared in all the healthy stocks after four to eight weeks’ growth, 
though the severity of the symptoms varied greatly. In no case 
did the infected bud develop, though there was definite union between 
it and the stock. In one plant the first appearance of the symptoms 
was in a shoot below the graft. 

Artificial Inoculation of Healthy Plants .—No success was obtained 
in any experiment in which the expressed juice of infected plants 
was used as a medium of transmission. The following methods 
were tried: 

(o) Infusions were made of crushed diseased tissue, old and young, 
fresh and dried, in distilled water, and the filtered extract injected 
into veins of healthy leaves by means of a very fine hypodermic 
syringe. 

(b) The juice of diseased tissue was extracted by means of a 
powerful press and injected into the veins of healthy leaves. 

(c) A watery extract of diseased tissue was sprayed on to healthy 
plants and poured round the roots. 

(d) Healthy and diseased leaves were bruised together. 

(e) Seeds from infected plants were ground, extracted with water, 
and the filtered extract injected as above. The injections were made 
in leaves, buds, and stems, and in one set of plants the juice was 
inserted by pushing very fine glass capillary tubes containing Leaf 
Curl juice into the tissue and leaving them in situ. 

Six experiments were set up in which a healthy bud was grafted on to 
a healthy stock and juice from infected leaves was inserted between 
the bud and the stock. Union between bud and stock was definitely 
established in each instance, but no symptoms ever appeared in the 
stock. The bud developed in only one case, but it remained perfectly 
healthy. 

In another set of experiments fourteen plants were injected with 
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juice from infected leaves by making an incision in the stem, laying 
back the bark, and pouring the juice into the cortex, the bark then 
being tied up again; in every case a definite union was obtained again 
between the bark and the cortex, but no sjrmptoms of disease ever 
appeared. 

Seeds of a known pure line of Sea Island cotton were grown singly 
in pots containing pure sand—the pots being divided into groups of 
three, one pot of the group being watered with the normal culture 
solution, another with normal culture solution plus 5 c.c. per litre 
of expressed Leaf Curl juice, and the third with normal culture 
solution plus 5 c.c. per litre of juice from healthy plants, the object 
of the experiment being to decide if the juice of healthy or infected 
plants has any effect on the growth, and incidentally if the disease 
can be transmitted by the irrigation water passing over debris of 
diseased plants. No difference in growth was noticed, however, nor 
did symptoms of the disease appear on any of the leaves. 

Seed Transmission ,—To account for the appearance of isolated 
infected plants one would at first be led to suggest that some form 
of seed transmission occurs in nature. Seeds were collected from 
infected plants and sown in pots in an insect-free house; 639 
plants were obtained, but no symptoms of Leaf Curl ever appeared. 
This does not definitely prove that seed transmission is impossible, 
but does suggest that if seed transmission is possible, then it can only 
be to a very slight degree. An acre of American cotton was sown 
on June 17, 1980; thirteen days afterwards—i.e., eight days after its 
appearance above ground—a badly infected plant was noticed, severe 
symptoms being present on the first nodal leaf. This plant was situated 
towards the centre of the field, and no Aleurodids were seen in the 
plot; the plant was cut out, and no more Leaf Curl disease ever 
appeared in the plots. This is the only observed case that might be 
explained on a seed transmission theory. 

Manurial Experiments ,—A manurial experiment was laid out in 
the season 1929-30, to determine the effect of different manures on 
the yield of the cotton plant, the manures being given by the courtesy 
of the Imperial Chemical Industries, Ltd. A plot of 3 feddans in 
extent was laid out in a series of thirty randomized plots, being 
six replicates of five different manurial treatments. 


Beds A 

.. Ammonium sulphate. 

„ B .. 

.. Nitrochalk. 

„ C .. 

.. Ephos phosphate. 

D .. 

.. Ammonium sulphate-|-ephos phosphate. 

.. E .. 

.. Eepresented the control. 
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Observations of the inoidenoe of Leaf Curl were made and resulted 
as follows: 


Leaf Cubl Infected Plants. 


Bedi. 

September. 

OcUber. 

November, 

December, 

Total 

PlanU. 

A 

2 

9 

23 

7 

41 

B .. 

3 

8 

16 

5 

82 

C .. 

3 

3 

14 

23 

43 

D .. 

1 

7 

16 

11 

35 

E .. 

3 

8 

14 

10 

36 


12 

35 

83 

56 

186 

This represented a 

percentage infection of 0*6 per cent. 



The above table indicates that these different manures had no 
appreciable effect on the incidence of the disease—possibly the 
amount of infection was too small to bring out any difference. It 
is unfortunate that this experiment could not be repeated this year 
since the amount of disease in the general cotton has increased con¬ 
siderably. 

Examination of Seed Cotton. 

A comparison was made between seed cotton from bolls with 
infected bracts and seed cotton from healthy plants, all growing in 
the same plot. The following particulars were taken on 100 seeds of 
each selected at random. 

1. Weight of seed cotton. 

2. Weight of lint. 

3. Weight of 100 seeds. 

4. Ginning out-turn. 

No appreciable difference was found in any of these characters, 
but it is hoped to repeat this on a larger scale. 

The Effect of the Disease on the Yield of the Cotton 

Plant. 

General .—As mentioned above, a very severe attack of Leaf Curl 
disease on cotton causes sterility of the upper branches of the plant. 

In order to determine the effect of the milder forms of the disease 
(such as occurs generally in a cotton field) four plots of cotton, each 
surrounded by a belt of a leguminous crop, loubia {Dolichos lablab), 
were sown at ten-day intervals. (See opposite.) 

The loubia belts were sown on 4/8/30, the idea being to make 
each plot as far as possible a unit to ensure that there was a plentiful 
supply of Aleurodids in the plots. The plots were arranged in a row 
west to east, so that, since the prevailing winds are either north or 
south, no plot would act as an insect screen to the other. 
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The cotton seed was picked over, diseased seed removed, and the 
remainder delinted by leaving it in concentrated sulphuric acid 
for fifteen minutes. After washing and drying, the seed was then 
sown, 6 to 8 seeds being placed in a hole; after one month’s growth 
the seedlings were thinned to 2 plants per hole, each plot containing 
about 1,500 plants. The plots were watered by irrigation, at first 
after intervals of about nine days, but later every fourteen days. 
On 30/11/30 ammonium sulphate was applied to all the plots at 
a rate of 800 lbs. per acre. The first leaf curl mfected plant appeared 
in plot 1 on 23/9/30—i.e., forty days after sowing: from that date 
onwards the amount of the disease increased in all the plots. A 
count was made every two or three days of the number of new in¬ 
fected plants appearing in the plots, and Graph 1 represents the 
normal curve of percentage of disease in the plots. 

It will be noticed that the amount of disease is consistently greatest 
in plot 2. Whether this is solely due to sowing date or to some other 
cause it is impossible to say, but it indicates that the sowing date is 
a possible factor in determining the amount of disease in a plot. 
After November 20, the amount of infection appears to increase 
exponentially as shown in Graph 2—i.e,, the relative rate of spread 
of the disease is constant. Since this is so, it seems highly improbable 
that the disease can exist in the “ suppressed form ” (i.e., without 
showing the symptoms), for an irregular rate of spread would be 
expected unless this “ suppressed form ” increased at a similar 
relatively constant rate. 

Each plot was divided into four small plots of equal size, and the 
percentage of infection in each small plot was noted; no evidence could 
be found that the diseased plants were confined to any particular area. 

The experiment was divided into two sections: 

Section A ,—Healthy and infected plants were matched and card 
diagrams were made of the subsequent growth of both healthy and 
infected plants. Out of 150 matched pairs originally obtain^, by 
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26/1/81 (the date when this part of the experiment was bion^t to 
a close) only 44 pairs were considered capable of true comparison 
owing to some of the healthy plants becoming diseased at a later 
stage, or to subsequent depredations of insects. 

Seeiion B ,—Other infected plants in plots 2 and 8 were matched, 
using the same criteria as before, but no record was kept of their growth. 
On 11/12/80, in the case of plot 2, and 20/12/80 in plot 8, the plants 
were cut at ground level and each plant divided into four portions: 

fl) Leaves. 

(2) Stem=stem, petiole, growing point and bracts of green boll. 

(8) Plowers=corolla, bract, and all uuexpanded buds. 

(4) Bolls=boll case without bracts. 

The fresh weight of each portion was determined on each plant 
and the percentage loss on drying was calculated. Estimations of 
total nitrogen wero made on portions (1) and (2) in each plant. The 
results of the experiment may be summarized as follows: 

No difference was noticed in the following particulars between the 
means of the healthy and infected plants— 

(o) Height. 

(b) Number of nodes. 

(c) Position of first primary leaf. 

(d) Amount of shedding. 

(e) Maturation period of the bolls. 

(/) Number of seeds per lock. 

(g) Percentage of nitrogen in the stem or leaves. 

{h) Percentage loss on drying; 

but a mean of the number of bolls per plant showed an excess in the 
healthy over the infected plant. The experiment, however, was not 
sufGiciently critical to decide if the difference was due to actual 
sterility caused by disease or to very early bud-shedding: nor was 
it possible, owing to lack of staff and available land, to replicate the 
plots in order to obtain an accurate estimate of this deficiency of 
bolls, and consequent loss of crop. 

As was stated above, the first infected leaf in the greater per¬ 
centage of cases occurs at a node near the main growing point; it 
was found in this experiment that the position of the first infected 
leaf was comparatively constant, occurring at the second or third 
node below the main growing point. 

The Expbebbed Juice of Infected Leaves. 

A striking difference is found between the colour of the juice 
expressed from the leaves of healthy cotton plants and that of 
infected plants—^that from healthy leaves is of a red plum colour, 
whUe the juice from the Leaf Curl leaves is of a bright chlorophyll 
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greeny there being gradations in colour from red to green, according 
to the severity of the disease. On centrifuging, the juice from 
healthy leaves retains its original colour, while that from infected 
leaves is greenish-brown, with a heavy deposit of green matter which 
appears to consist mainly of chlorophyll. There appears to be much 
more chlorophyll in the diseased leaves than in the healthy ones. 
The juice in the living leaves of the healthy cotton plant is green, 
but on bemg expressed an unknown reaction occurs and the colour 
is changed to red; this reaction appears to be suppressed in leaves 
affected by this disease. On adding acid— e.g., dilute hydrochloric 
acid—to the juice of infected leaves the normal red colour is obtained; 
and, agam, alkali will change the red of healthy leaves to a green 
similar to that of the infected leaves. This, at first sight, suggests 
a difference in the pH value of the juices; a sample of each was, how¬ 
ever, submitted to the Government Chemist, who obtained a value of 
6-12 for the healthy plant and 5*18 for the Leaf Curl plant. 

A chemical analysis of the expressed juice indicated a greater 
percentage of nitrogen in the Leaf Curl sample, calculated on the dry 
basis. A similar estimation of the reducing sugars gave a somewhat 
smaller percentage in the case of the Leaf Curl juice, but as enzyme 
action starts whenever tissues are crushed, too much significance 
cannot be placed on this result. On the advice of the Government 
Chemist a complete analysis of the dried and fresh healthy and 
infected leaves was undertaken, with the following results: 

Residual Starch {on Fresh Leaves ),—Plants wore collected at dawn, 
and the leaves cut off and placed in boiling alcohol; no significant 
difference was observed between healthy and infected leaves. 

Pentosans on oven-dried, sugar-extracted material again showed 
no significant difference. 

Nitrogen .—No difference was observed in stem or leaves. 

Diastatic Activity {Leaves ).—This determination gave rather 
a surprising result: the figure obtained for the healthy leaves was 
0*80, while a result of 2*92 was shown by the infected leaves. 

Minerals .—On air-dried leaves: 


Nitrogen. 

Healthy 

(September). 

.. 4*460 

Diseased 

(November). 

3*860 

Phosphate 

0-870 

0*880* 

Silica 

0*940 

0*630 

Lime 

4*680 

3*610 

Sulphur .. 

1*420 

1*480 

Iron Oxide 

0*310 

0*310 

Manganese 

0*021 

0*026 

Magnesia .. 

0*730 

0*980 

Potash 

3*040 

3*750 

Soda 

0*070 

0*020 
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Obnesai.. 

Though the disease is found in American types of cotton, it has 
never been reported as occurring outside Africa, and while In the 
Sudan it appears that Sakel type cotton is the most susceptible, it 
has BO far not been reported as occurring in Egypt—^the home of 
Sakel cotton; nor is this due to the use of a resistant type, for 
Giza 7 grown at Shambat with a view to testing its reaction to the 
disease was found to be highly susceptible. It is possible that the 
distribution of the insect vector and a totally different time of sowing 
may be an explanation of this. 

There is no evidence yet that soil plays any great part in the 
incidence of this disease except in so far as the growth of the plant 
is affected, for active growth is necessary for full development of the 
symptoms. 

The virus appears to be able to travel equally well up and down the 
stem, for plants showing signs of disease near the main growing point, 
on being cut back, develop diseased secondary growth along the 
whole length of the stem. Again, on making bud grafts on the lower 
part of the stem of a healthy plant, diseased leaves appear along the 
entire length of the stem. There appears to be some evidence that 
the effects of the virus spread out from the vascular system,, for the 
thickening of the tissue is usually greatest at the vascular bundle, 
and becomes less noticeable with increasing distance. 

SUMMABY. 

1. The distribution of Leaf Curl in the Sudan is indicated. 

2. The symptoms of the disease, both external and internal, are 
described. 

8. The insect vector of the disease appears to be an Aleurodid, 
and no success was obtained by inoculation with the juice of infected 
plants. 

4. Experiments with grafting, which seems to be the only success¬ 
ful method of artificial transmission of the disease, are described. 

5. The question of transmission via the seed, and the effect of 
manures on the development of the disease amongst the crop, are 
discussed. 

6. The effect of the disease on the yield of cotton is examined. 

7. Chemical analyses of diseased and healthy cotton plants are 
recorded. 












(2) h]l()A\l\<T lHHJ t)l Dfsf ON SYMIODIA, \\J11I lilDUlION IN MU 

Size oi im J'.um 







PLATE 111 . 

















I IIJH VoRITON (>1 IsiMIlh I’l \NT SlIOAMN<« (. IIAU\l 11 1 IM l< JhMUX. 

\M) l\\isll\(, <H? nil SjhM, CuiIINi. OJ< IHI ll^WhS \M> (OMIIIII 
Sn 1 ILIl^ (»1 I I 1 I U liRWlHls 







tMJa'tmi DISEASE OE COTTON IN THE SUDAN 45 


AOKNOWLBDailBm'B. 

The aathors desire to express their indebtedness to the foUowing: 
Mr. B. L. Knight of the Plant Breeding Section, for assistance in the 
preparation of Plates 1. and II. (2); Mr. M. C. fiattersley of this 
Section for assistance in the preparation of Plates III.-VI.; Sayed 
Eff. Ahmed Abdolla and Zein Eff. Abd El Nebi, field and laboratory 
assistants of this Section, for assistance in field observation; Mr. 
0. W. Snow of the Chemical Section for the chemical analysis 
recorded of healthy and diseased plants. 

LITERATURE CITED 

[1] Golding, F. D. “ A Vector of Leaf Curl of Cotton in Southern Nigeria.** 

Empire Cotton Growing Review, vol. vii., No. 2, April, 1930. 

[2] Jones, G. H., and Mason, T, G. “ Two Obscure Diseases of Cotton.” Ann, 

Bot., vol. xL, No. 140, October, 1926, p. 759. 

[3] Kirkpatrick, T. W. “ A Preliminary Note on Leaf Crinkle of Cotton in the 

Gezira Area, Sudan.” BM. Entomological Research^ vol. xxi., p. 2, July, 
1930. 

[4] Likhit^, V. “ The Nature and Relations of the IntroceUular Inclusions 

present in the Mosaic of Tobacco.” Rev. App. MyroL, vol. viii.. No, 10, 
p. 611 (abstract). 


EXPLANATION OF PLATES 

Plate 1.—A comparison of healthy and diseased plants growing in the field. 

Note the almost complete absence of bolls in the infected plants. 
Both plants are of the same age. 

Plate 2.—(1) A comparison of infected and healthy leaves and bracts. 

(2) A comparison of infected and healthy sympodia, showing the re¬ 
duction in size of the diseased buds and the curling of the bracts. 

The perforations in the loaves of the healthy sympodium are due to 
insect attack. 

Plate 3.—Transverse sections of the lamina and veins of healthy and infected 
leaves. Note the hypertrophy of the cells, and the absence of a 
definite palisade layer in the diseased lamina. 

(а) T.S. of healthy leaf. 

(б) T.S. of a prmcipal vein of infected leaf. 

(c) T.S. of lamina of infected leaf. 

These sections are all of the same magnification. 

Plate 4.—Transverse sections of the stems of healthy and infected plants. 

(a) T.S. of healthy stem. 

{b) T.S. of infected stem. Note the development of new bundles 
in the cortex. 

Plate 6.—^tipper portion of a badly infected plant, showing characteristic bending 
and twisting of the stem, curling of the leaves, and complete sterility 
the upper branches. 

Plate 6.—Showing infection transmitted by grafting an infected bud on to a 
healthy stock. 


Received October^ 1931. 
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CLASSIFICATION OF THE WORLD’S 
COTTON CROPS 

BT 

JOHN A. TODD, MA., B.L. 

The history of the cotton trade contains many records of the sub¬ 
stitution of one variety of cotton for another, due to changing 
conditions both of supply and demand. At the beginning of the 
nineteenth century the new American crop was rapidly driving out 
the older crops from the West Indies, Central America, and Bra25il, 
as well as from the Levant and India, crops which had formerly 
supplied the bulk of the raw material for the rising Lancashire 
industry. During the Civil War the American crop in turn suffered 
a temporary eclipse, as the result of which Egyptian cotton acquired 
a footing in Lancashire which proved to be permanent. Since the 
beginning of the present century the world has lost the major part 
of the Sea Island supply from the Atlantic States, but its place has 
been taken by Egyptian Sakel in a way that would hardly have been 
thought possible. Now, during the season 1930-31, Outside Growths 
as a whole have taken the place of American to such an extent that 
for the first time in modem history the world’s consumption of 
American cotton is less than that of its various rivals. 

Substitution is mainly a question of price, or rather of getting 
the best value for the money, and as the spinning value of any cotton 
mainly depends on its staple length, it is of interest now to attempt 
a classification of as many as possible of the world’s cottons accord¬ 
ing to staple length. Such a classification was first attempted by 
the writer in 1914,* but many things have happened since then. In 
those days the different cotton crops— e.g., Egyptian, American, 
Indian—were all more or less in watertight compartments, their 
markets being fairly sharply separated from each other. Today the 
classification is much less distinct. All these main varieties now 
require to be subdivided, and there are a great many other crops, 
some of them small but others very substantial, which require to be 
set in their proper place in the scale of values. Owing to the 
number and variety of these new crops a broad classification of the 
world’s cottons into separate compartments is no longer possible, 
for some of them will at times compete with a variety just a little 
♦ The World*e Cotton OropB^ 1916, p. 17, 
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above them, while at other times, owing to a change in price con¬ 
ditions, they may find their best market in competition with another 
variety a little below them. Thus the classification nowadays, instead 
of being a series of three or four broad plateaux definitely separated 
from each other, is rather a gradual decline from the highest to the 
lowest with intermediate steps all the way down. Yet a broad 
classification is still worth attempting, with the necessary reserva¬ 
tions, if for no other reason than to show the changes which have 
taken place in recent years. 

Thus, in the writer’s first attempt at classification seventeen 
years ago, he divided the world’s crops into five grades as follows: 

I. Best Sea Island, from the Carolinas and the West Indies. 

II. Florida and Georgia Sea Island, with the best varieties of 

Egyptian. 

III. The bulk of the Egyptian crop, with the long staple American 

Upland varieties and Peruvian. 

IV. American, forming the bulk of the world’s supplies, supplemented 

by Brazilian and the new crops from Africa, Eussia, etc. 

V. Indian and Chinese, with other smaller crops of similar short staple. 

With the disappearance of the whole of the American Sea Island 
crop, and the change in the Egyptian crop through the rise of Sakel 
at the expense of Brown (Affifi), it seemed simpler to slump the whole 
of the first three of these grades into one, and the classification 
thus came into three grades which were fairly described as Fine, 
Medium, and Short staple cotton.* But with the latest developments, 
it has become necessary again to recast the classification, because 
the Egyptian crop, for example, is now pretty sharply divided 
between Sakel and Uppers, with quite different markets. At the 
same time, owing to the deterioration of the American crop, quite 
a substantial part of it is now very little better than some of the 
Indian crop, while, on the other hand, the development of longer 
stapled varieties in India has raised a material portion of that crop 
sufficiently to make it comparable with American. The Eussian 
crop also has shown a very marked improvement. 

In the new Table of Classification which is given on page 52, 
the writer has therefore attempted a new classification inte four 
Groups, and as the old nomenclature of Pine, Medium, and Short 
staple is no longer adequate, he has adopted instead a classification 
definitely by length of staple. This, of course, has raised many 
difficulties, first of all in drawing the line between the different 
* Tht Cotkm World, 1927, p. 5. 
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staple groaps. For the best grade he has chosen Abooe 1| in. as the 
definition, so as to include only Sea Island and the best Egyptian 
varieties. The second group, Above in., consists largely of Upper 
Egyptian 'with other varieties which definitely compete with it. 
The third group, | to in., is still, as always, the largest, but it 
now includes a much larger number of different crops, many of which 
have to be divided between this group and the one above or below 
it. Finally, the fourth group —Under | in .—^now includes part of 
the American crop, as well as the bulk of the Indian crop and most 
of the other Asiatic varieties. 

Again, in making a classification by staple it has to be kept in 
view that the official description of staple length does not always 
correspond 'with the ordinary trade valuation, particularly in the 
case of the official standards for the American crop, for the official 
measurements of staple length in America have always been much 
more exacting than the trade descriptions, say, in Liverpool. Thus, 
staple Upland cotton which in America would be described as IJ in., 
would probably pass muster in Liverpool as at least 1 in., and 
this will be found to explain some apparent discrepancies between 
the classification we have adopted and the official figures of the 
American crop. Some of these points will be brought out more 
fully in the following detailed comments on our Table. It •will, 
of course, be noted that in the Table the amount of each crop is 
stated first in bales, or in the case of Egyptian in kantars, but in 
order to got rid of the complication of the varying bale weights all 
the figures have been converted into thousands of pounds. The 
figures given are for the season 1930-31. 

Group I., Above If in .—This group still covp’-s two types which 
only compete at the margin. Thus the best Sea Island cotton 
from a few of the West Indian Islands— e.g., St. Vincent and St. 
Kitts—is still a long way above even the best Egyptian Sakel, but the 
ordinary run of Sea Island, such as Montserrat, is not so far above 
the best Sakel, and Porto Bico and Fiji Sea Island probably still 
less so. Again, the Fiji crop is not all Sea Island, and the same 
applies to the crop from the other West Indian Islands, a consider¬ 
able proportion of which is Marie Galante, and hardly deserves to 
be included in this group at all. Finally, it is worth noting that 
there is still a very small quantity of Sea Island cotton grown in the 
Atlantic States, and last year it actually increased from 7 to 20 bales! 

But for the great majority of their products the fine spinners 
of the world now use Egyptian in place of Sea Island, and as a matter 
of fact many articles which are sold as Sea Island are really made 
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from Bakel. Sudan Sakel for a time threatened the Egyptian variety 
with very serious competition until last year, when the serious failure 
of the Sudan crop, which affected not only its quantity but also its 
quality, almost put Sudan Sakel out of the runi^g. The Arizona 
crop of Pima cotton, bred originally from Egyptian sources, is a 
relatively small factor in the supply of Egyptian. Incidentally its 
descendant in Egypt, Maarad, is included in our estimate for Egyptian 
Sakel. 

Group II., Above 1J in.—The classification of Pilion and Nahda 
with Ashmouni and Zagora may cause some surprise, but it is in 
accordance with the Egyptian Government’s latest classification of 
their crop into Long, Medium, and Short staple. The Brazilian 
crop provides the first illustration of the difficulty of dividing one 
crop into two classes where it is very difficult to get any statistics. 
The varieties grown in Northern Brazil, which are roughly of the 
native American types akin to Barbadense, are definitely of longer 
staple than the Southern Brazil types from Sao Paulo, etc., which 
are known to be of purely American origin. The actual allocation 
of the amount of the total crop between these two is, however, 
largely a matter of guesswork, but wo have founded our guess on a 
paper* recently published by Dr. W. W. Fetrow, Senior Agricultural 
Economist of the Division of Cotton Marketing in the Bureau of 
Agricultural Economics at Washington. As to the Peruvian crop, 
according to Dr. Fetrow some of it should come into the third group, 
but it 18 a very small proportion. Haiti cotton presents a difficulty 
because some of it is reported to be of Sea Island quality, but the bulk 
is certainly not of that grade, and indeed it is doubtful whether 
it really should fall into the present group at all. 

The staple Upland crop of the United States includes both the 
survivors (or successors) of the old long staple crops in the Mississippi 
Valley, and also the improved varieties such as Webber in South 
Carolina and in small areas in Texas and other States. The figure 
we have taken for the total of these supplies is the U.S. official 
figure of ** in. and above,” in their returns for the 1930 crop. 
This might seem to be erring on the high side, but as a matter of fact 
private estimates of the Mississippi Delta crop alone in recent years 
have been substantially higher than that figure. 

Of the British Empire crops in East Africa, the bulk of the Uganda 
and Tanganyika crops come within this grade; possibly also some 
small part of the other African crops should come in this group— 
6 . 9 ., Eritrea—but it is impossible to get any definite information. 

• Reproduced in the InterruUional CoUon BttUelin, January, 1931. 
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Group III., } to IJ in .—The alloeation of the Ammean croj> 
between this grade and those above and below it is founded on the 
official returns of grade and staple for the 1930 crop, but here again 
there is some doubt as to the exact definition of the staple. Probably 
a good deal of what they describe as “ under | in.” would pass 
muster in Liverpool as | in. or a little above. As to all the other 
crops included in this group there is a considerable amount of doubt. 
Some of the South American crops— e.g., Argentine—contain a 
proportion of cotton which might be classed as above 1J in. Again, 
the proportion of the China crop which is above | in. is very 
largely guesswork, but our guess is based roughly on Dr. Fetrow’s 
figures. On the strength of a statement by the Bussian authorities, 
we have included the whole of the Bussian crop in this group, but 
that is a very great change from say ten years ago, when a large pro¬ 
portion of the crop was of the short staple Indian varieties, and it is 
difficult to believe that these have now been entirely eliminated. 
Again, in India the Government figures of allocation between J in. 
staple and above and the shorter stapled varieties certainly require 
some modification, and our figure is partly a guess. 

Group IV,, Under | in ,—Various uncertainties with regard to 
the items in this group have already been indicated, and to this 
may be added the allocation of the Asia Minor crop between 
Groups III. and IV. Before the War the Germans had introduced 
American varieties into Adana and Aidin, but it is not known how 
much of this has survived. In Korea also there is some doubt 
whether the whole crop should be included in this group, for a good 
deal of work has been done in the past in the development of American 
varieties there, but no definite information is available as to the 
proportion of these varieties in the total crop. 

Looking now at the result of the whole Table, the summary on 
the next page compares the percentages of the different groups with 
the corresponding figures in previous attempts at classification. This 
appears to show that the percentage of cotton better than the ordinary 
run of American has steadily increased. 

Finally, it remains to be noted that our new Classification Table 
is for the season 1930-81, but it is already clear that in the new 
season the figures will be very substantially changed by the extra¬ 
ordinary come-back ” of the American crop this year. The total 
crop has increased from less than 14 million bales to nearly 
17 millions. As to the grade and staple of the crop no details are 
yet available, but it is evident from the early reports that the de- 
•terioration which has marked the last three years has this year 
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been completely reversed, and that the staple of the whole crop 
has been increased by probably a sixteenth of an inch. Thus the 
allocation of the crop between Groups III. and IV. this year will 
obviously bo something quite different from last year. Again, the 
relative quantities of Sakel and Uppers in Egypt in 1931 will require 
drastic revision; all of which only serves to emphasize the danger of 
regarding any such classification as permanent. 
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Note.—T he writer would welcome criticism or further information on any 
of the detailed points above referred to or raised by the Table overleaf. 
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OLASSmOATION OF IHB WORLD’S COTTON CROPS, 1980-31. 


Group 

and 

Staple. 

Variety, 

Where Grown, 

Bales, 

... , 

WeiglU. 

£e>«.ooo’s 


I 

r 

Sea Island 

British West Indies 

5,000 

400 

2,000 




Porto Rico 

3,600 

600 

1,760 

. 



U.S.A. 

20 

480 

10 

B 

fWO 



Fiji 

400 

400 

160 



Egyptian: 





1 


S^el, Mstarad, 

Egypt 1 

*2,320,830 

1 100 

232,083 



etc. 

1 




.. 


Sakel 

Sudan 

♦ 400,000 

96 

38,000 



Pima 

Arizona 

23,312 

500 

11,666 




Total 

,, 

,, 

286,659 




Percentage of Total .. 

.. 

•. 

2-3 



Pilion, Nahda, 

Egypt 

♦6,700,000 

100 

570,000 

4 


Ashmuni, etc. 






.Brazilian 

Brazil N. 

I 300,000 

500 

160,000 

•-4 

Peruvian ' 

Peru 

I 200,000 

600 

1 100,000 

1 

1 

Haiti 

22,500 

500 

11,260 

1 

1 'Staple 

Mississippi Delta, outh 

! 444,600 

500 

222,250 


I 

American | 

Carolina, etc 




a 

1 


Uganda and Tanganyika 

180,000 

400 

72,000 




Total 



1,126,500 




Percentage of Total .. 

.. 

,, 

9*1 


American 

U.S.A. 

Tl ,452,400 

478 

5,474,247 



1 Mexico 

169,000 

600 

84,600 




iCentral and South America 

, 64,000 

500 

32,000 




'Brazil 

200,000 

! 500 

100,000 




Argentine 

135,000 

500 

67,600 




1 Sudan 

116,000 

' 91 

10,466 

i 



East and South Africa 

50.000! 400 

20,000 

1 


jNigeria 

1 25,000 

1 400 

10,000 




1 Africa, Non-British 

100,000 

, 500 

50,000 

Q 

1 


jAustralia 

' 10,000 

400 

4,000 

Hoe 

1 

1 


jlraq 

1 4,000 

400 

1,600 



(Russia 

1 1,760,000 

500 

876,000 




'Europe and Asia Minor 

1 100,000 

500 

60,000 


, 

China 

400,000 

600 

200,000 


i 

Indian 1/s. 

1 India 

' 1,300,000 

400 

620,000 


1 


1 Total 


.. 

7,499,312 



j Percentage of Total .. 

.. 

.. 

60*4 



American 

|U.SA. 

1,834,100 

600 

917,060 



Indian, etc. 

India 

3,600,000 

400 

1,400,000 

M 



Korea, etc. 

160,000 

500 

76,000 

Hn 



East Indies 

13,000 

600 

6,600 

SSI 



China 

2,000,000 

600 

1,000,000 

'S 1 



Persia 

124,000 

600 

62,000 

&' 



Asia Minor 

80,000 

600 

40.000 




Total 


,, 

3.m650 




Percentage of Total .. 

.. 

.. 

28-2 


1 

Grand Total .. 

•• 


12,411,021 


* Kanlars. 


Received November, 1931. 
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EMPIRE COTTON DURING THE COTTON 
FAMINE OF 1861-1864 

BY 

W. 0. HENDERSON, 

Lectv/rer in Economic History at the University of Liverpool* 

In view of the efforts now being made to increase the supply of 
Empire cotton, it is interesting to recall that during the cotton famine 
of the early sixties, caused by the American Civil War—the one 
occasion on which supplies from the Southern United States failed 
almost completely—it was from sources within the Empire that 
Lancashire obtained a largo proportion of the diminished supplies 
with which she had then to be content. In 1861 it was still possible 
to secure a considerable amount of cotton from America (1,841,600 
bales), but in the whole of the subsequent three years only 401,466 
bales came from this source. In those years India alone supplied 
Great Britain wdth just over 70 per cent, of the cotton she imported.’^ 
The danger of the dependence of the Lancashire cotton industry 
upon a single source of supply for the bulk of its raw material— 
80 per cent, of its total imports of raw^ cotton in 1860 came from the 
Southern States—had been recognized only by the more far-sighted 
of public men and Lancashire merchants. John Bright, however, 
had secured the appointment of a Select Committee on the Growth 
of Cotton in India, which had published its report in July, 1848. 
Later, in conjunction with tw^o cotton manufacturers—T. Bazley and 
H. Ashworth—he raised a subscription to enable Alexander Mackay 
to be sent to India to make enquiries into the possibility of increasing 
cotton supplies from that country. Mackay died on the way home, 
but his reports were published in 1853. A further step was taken 
in 1867, when the Manchester Cotton Supply Association was formed 
to widen the sources of Lancashire’s cotton supply by distributing 
cotton seed and gins, by circulating instructions on methods of cotton 
fanning, and by sending agents to encourage cotton growing. 

All but a fraction of the cotton produced in the Empire came 
from India, where cotton had been grown from the earliest times, 
though to what extent is not known. The chief Indian cotton districts 
were the Punjab and Sind in the North West, Oude and the Doab in 
the North East, Guzerat on the West coast, the Deccan, Sholapor 
and Dharwar in Central India, and Coimbatore and Tinnevelly in 
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the South.* Cotton was transported to Bombay by oarts» by river 
boats, and by coasting vessels, and was then sent to Eng^d or 
China.t 

Cotton was not grown in India by the same methods as in the 
Southern States. In America it was a staple product grown on 
large estates by slave labour, but in India it was raised on small 
holdings and was a small subordinate crop sown only every third or 
fourth year. The ryot’s main occupation was to raise enough food for 
the coming year. He would “ not neglect the raising of food for the 
sake of cotton, however high its price may be, for in so doing he runs 
the risk of starvation ” p. 18). Neither the yield nor the quality of 
Indian cotton equalled that of the Southern States. English and 
American planters, both private individuals and civil servants, had 
conducted experiments to improve methods of cultivating cotton 
and to increase the yield per acre, but their efforts had met with only 
partial success. Indian cotton was, to a considerable extent, used 
locally: it was cleaned by the primitive churka, and skilfully spun 
with astonishing fineness of touch on a simple loom by the village 
weaver. It was used not only for clothes but for pillow stuffings, 
quilts, ropes, sails, carpets, towels and tablecloths. 

The inability of India, desjute her apparently great potentialities 
in cotton-growing, to supply England regularly with a large quantity 
of good cotton, was due to various causes. The climate was not so 
suitable as in the Southern States. Cultivation was hampered by 
the persistence of old-fashioned and traditional methods, due largely 
to “ the very low and abject condition of the cultivators of the soil, 
the absence of capital and the extent of the Government demand for 
rent or revenue,” which were brought to the notice of Bright’s Com¬ 
mittee.® Further, trade was hampered by lack of a law of contract 
and of a bankruptcy act, and also by the fact that no energetic steps 
were taken to stop the adulteration of cotton. Above all, Government 
failed to provide proper roads and bridges: Mackay stated that in 

* Rivett Camac p. 22) estimated in 1868 that the total of the cotton 
cultivation (area) throughout . . . India does not exceed 8| million acres,'’ and 
that the number of bales exported annually to England was about 1,700,000. 

f Table (constructed from p. 61), showing destination of Indian Cotton: 



Great Britain 

China 

Elsewhere 

Total 


{Million 

(Mdliofi 

{Million 

{MiUion 


Lbs.) 

Lbs.) 

Lbs.) 

Us.) 

1836-1839 .. 

61 


86 

136 

1840-1844 .. 

88 


86 

174 

1845-1849 .. 

70i 

82 


167 

1860-1864 .. 

130i 

84i 


221 

. 1856-1868 .. 

185 

43 

19 

247 
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QmerBit there were no roads ** in the civilized and ordinary sense of 
the and it was reported from Indore that it took longer 

“ to convey the cotton to port than to rear the plant.”® An economic 
factor of importance was ” the irregularity of the prices and the 
irregularity of the demand for Indian cotton.” 0® p. 25). The 
Lancashire merchant took Indian cotton only when he could not 
obtain American, and in China political unrest restricted trade. 

At the time of the cotton famine several companies were formed 
to obtain supplies from India. The most important was the Man¬ 
chester Cotton Company, which undertook cotton growing in the 
Dharwar district near the new port of Sodashegur, where, however, 
there were diflSculties with the construction of a pier, and of a road 
from the port to the cotton district, and in the spring of 1862 neither 
road nor pier had been built. These difficulties, coupled with the 
lack of native labour and the unhealthiness of Sedashegur, caused 
the Manchester Cotton Company to go into liquidation in 1864. 

A problem which faced those who endeavoured to extend cotton 
culture in India was the difficulty of buying waste lands. Lord 
Canning’s simple plan for their disposal was replaced by the far more 
complicated scheme of Sir Charles Wood, with the result that much 
of the land remained uncultivated. The attitude of the Government 
on these questions met with much criticism in some quarters. 
Imports of cotton from India, however, increased from 563,000 bales 
in 1860 to 1,390,000 in 1863, and 1,866,610 in 1866. The quality was 
poor: it was said that ” the sudden rise in price in the middle of the 
year 1862 has . . . caused all the sweepings and refuse of the 
bazaars to be sent to the ports for shipment. 

After India the most important sources of Empire cotton were 
the British West Indies and British Guiana. In 1786-9 the British 
West Indies had sent England 45,000 bales or 70 per cent, of England’s 
total cotton imports. In 1805, when it was taken over from the 
Dutch, British Guiana was ” a cotton rather than a sugar producing 
country.”^ In the nineteenth century, however, supplies declined 
from both colonies owing to the scarcity of labour and to thb fact 
that the price of cotton declined more rapidly than that of sugar. 
Thus in 1826-30 the British West Indies sent only 12,940 bales, or 
2 per cent, of England’s cotton imports, and in British Guiana the 
culture of cotton almost ceased. During the cotton famine it was 
hoped to revive cotton culture in these colonies. In the British West 
Indies attention was turned chiefly to Jamaica. Companies such as 
the Jamaica Cotton Company were formed, and some progress was 
made. Cotton was also grown in the Bahamas, Trinidad and the 
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Barbados* In British Guiana the growing of cotton was strongly 
urged by Sir W* H, Holmes, but few supplies seem to have been 
obtained from this source. 

Elsewhere the growing of Empire cotton was only in the experi¬ 
mental stage. In Natal cotton grew wild, but the natives failed to 
use it. An early attempt in 1847-9 by a Natal Cotton Growing Com¬ 
pany to grow cotton on a large scale had failed. The Cotton Planta¬ 
tion of Natal Company was formed in 1862, and at about the same 
time the Government tried to get over the labour difficulty by intro¬ 
ducing Indian coolies. In the Cape of Good Hope the Albany Agri¬ 
cultural Society did its best to encourage the cultivation of cotton. 

In Australia cotton had been grown experimentally as early as 
1807 in New South Wales, and later in Victoria. The first export of 
cotton took place from Sydney in 1832. But it was Queensland 
which interested England most as a possible source of supply. 
J. D. Lang had written a book in 1847 to advocate emigration to this 
“ future cotton field of Great Britain/' and successful experiments 
had been made in 1857-8. The chief difficulties were the distance 
from England, the fact that most of the capital of the colony was 
already invested in wool, and the lack of cheap labour. Some hoped 
to solve the labour problem by introducing Chinese and Indian coolies, 
and the Governor of Queensland stated that “ no impediment will be 
thrown in the w^ay of individuals or companies desirous of procuring 
Asiatic labour at their own cost.’’^ The Queensland Government 
gave prospective cotton-growers land on easy terras, and offered 
bonuses for cotton raised by them. Companies were formed at 
home and in the colony to trade in Queensland cotton, one of the 
most important being the Queensland Cotton Company with a capital 
of £50,000. Over 3,000 persons went to Queensland in 1861, and it 
was said that many of them contemplated cotton growing. Despite 
all encouragement, cotton culture was not successfully established at 
this time in Queensland—partly because of exceptionally bad weather 
and floods—and some companies and private individuals suffered 
heavy losses. 

Empire supplies of cotton, though naturally very welcome in the 
period of the cotton famine, were not so extensive as had been 
hoped. No conscious attempt seems to have been made either by 
the Government or by merchants to encourage Empire cotton rather 
than any other kind of cotton. Indeed, Lancashire merchants, with 
a few exceptions, showed astonishingly little interest in the question 
of cotton supplies until the crisis had become acute. When the need 
was appreciated merchants consoled themselves with the facile hope 
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that cotton could be grown in any tropical or semi-tropical ooimtry, 
and the most extravagant hopes were entertained of the most unlikely 
sources of supply. No sufficient distinction was made between places 
like India, Egypt,*** Brazil and the West Indies, from which supplies 
could be immediately increased if capital to improve means of trans¬ 
port and methods of cleaning and packing and to secure labour were 
forthcoming, and places like West Africa and Australia, where no 
appreciable increase could reasonably be expected for many years. 
Nor was sufficient distinction made between those measures which 
would ultimately increase the permanent supply of cotton and those 
which might temporarily increase that supply to meet the urgent 
situation of 1861-4. 

It may be observed, in conclusion, that the cotton famine, though 
a very important cause, was not (as has sometimes been supposed) the 
sole cause of the cotton crisis of the early sixties. An abundant 
supply of cheap cotton—due to big harvests in the Southern States— 
coupled with unexpectedly heavy Far Eastern demands for cotton 
goods, had led to considerable overproduction in Lancashire in 
1859-60, which would, in all probability, have resulted in a crisis 
whether there had been a cotton famine or not. 
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COTTON STATISTICS 
CONSUMPTION AND STOCitS 


BY 

JOHN A. TODD, M.A., B.L. 

A YEAR ago it was pointed out that the outstanding feature of the 
world^s consumption during the season then closed was that, while 
the total world’s consumption of All Kinds had not been seriously 
reduced, there had been a very marked transference of consumption 
from American to Outside Growths, and that in the second half of 
the season this had actually been carried so far that the world’s 
consumption of Outside Growths was for the first time in history 
more than that of American. During the first half of the season 
1930-31 this tendency was carried still further, and the world’s 
consumption of Outside Growths (in bales) was actually 11-5 per cent, 
above that of American. But in the second half of the season there 
wiiiS some evidence of a swing back to American, and while Outside 
Growths still exceeded American the excess was only 1-1 per cent. 

This relative recovery of American, however, was accompanied 
by a marked reduction of the world s total consumption, for, as will 
be seen from the last section of Table I., the world’s consumption 
of All Kinds of cotton during the past season was only 22,488,000 
bales against 25,201,000 in 1929-30. The following Table, which 
gives the consumption of each half-year back to 1926 of American 



Ameuican. 

t 

I Outside Growths. 

1 

Season* 

U.S.J. 


1 

Total, 

i 

! 

1 V,S,A. 

1 

Rest 
of the 
WoHd. \ 

Total, 

Per Cent, 
on 

American, 

1S26-27: 

Running bales. 

OOO’^r. 

[ Running bales OOO’s. 


1st Half ..j 

3.284 

4,137 

7,421 

117 

i 6,190 

6,307 

71*5 

2nd .. 

3,596 

' 4,760 

8.356 

135 

4,920 

6,056 

60*6 

1927-28: i 







let Hall .. 

3,467 

4,761 

8,228 

126 

4.636 1 

4,762 

67*9 

2nd .. 

1928-29: 

3.008 

4,111 

7,179 

110 

6,262 

6,372 

74*8 







1st Half .. 

3,300 

4.308 

7,608 

113 

6,142 

5.266 

* 69*1 

2iid „ .. 

3.478 

3,980 

7,458 

132 

5,419 ' 

6,551 

74*4 

1929-30: 





1st Half 

3,152 

3,926 

7.078 

132 

6.987 

' 6,119 

86*4 

2nd „ .. 

2,651 

3,286 

5.937 

117 

6,850 

^ 6,067 

102*2 

1930-31: 





1st Hail .. 

2,377 

2,901 

6,278 

77 

5,809 

5,886 

1116 

2nd „ .. 

2,714 

2,916 

5,630 1 

78 i 

5.616 

6,094 

lOM 
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f>ersu8 Outside Orowths, and distinguishes in each case the con¬ 
sumption in the U.S.A. from that of the rest of the world, sum¬ 
marizes the history of these eventful years. 1926-27 is chosen as 
the starting-point because that was the year of the bumper American 
crop and the record world’s consumption of American. Comparing 
that season with this, the reduced consumption of American both in 
the U.S.A. and in other countries is very striking. 

The history is also shown graphically in the diagram on page 67, 
which carries the half-yearly record back to January, 1921. 

In all these comparisons it must of course be remembered that 
the Federation statistics are in running bales, and this introduces 
a fairly serious error into the comparisons. The American running 
bale weight is, of course, about 600 lbs., but the others vary from 
Egyptian, at say 760 lbs., down to Indian at 400 and perhaps as low 
as 260 lbs. in some cases. If the whole of the figures could be con¬ 
verted into a standard unit of 600 lbs. it would actually reverse 
the position in those half-years in which the consumption of Outside 
Growths was apparently more than American; but this does not 
alter the fact that the tendency of recent years has been for the 
world to use less American and more Outside Growths. The error 
in the bale weight being fairly constant makes very little difference 
in the comparison of the statistics from one season to another, except, 
of course, that the larger the proportion of Outside Growths the greater 
is the error. 

As to the future, a year ago we indicated the possibility of a re¬ 
action in favour of American, but it is more diflBcult than ever now 
to make a similar forecast for the future because of two outstanding 
facts: (a) the extraordinary recovery of the American crop this 
year both in quantity (with the consequent fall of price) and in 
quality, and (b) the fact that England is now off the Gold Standard 
and that Egypt and India are linked to sterling. So far as it is 
possible to guess what is likely to happen in a matter so extraordinarily 
complex, the effect of this ought to be to make it less advantageous 
for many countries to buy American cotton than other varieties 
which come from countries no longer on the Gold Standard, and that, 
by the way, includes almost every cotton-growing country in the 
world except the United States. So far it appears that these two 
influences have been working in opposite directions. This season 
the exports from America, especially to the East, have already been 
abnormally large, and there is no sign yet of this being checked by 
the monetary handicap. 

Certain points of detail in Table I. deserve comment, particularly 
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Tviih regard to Egjrptian. During the second half of the season 
the world's consumption of Egyptian made a very definite recovery 
as compared with the first half. This was mainly attributable to 
the increased consumption in England, on the Ooutinent, and in 
India, the last-mentioned being perhaps the most unusual develop¬ 
ment of all. Here, also, it may be noted with regret that no statistics 
have been available at all from Eussia during the whole of the past 
season. During the first half of the season the Federation simply 
repeated the statistics of the previous half-year, but during the 
second half they made an estimate from independent sources. It 
so happens that during the past season Eussia has been taking fairly 
large quantities of Egyptian, for the peculiar reason that owing to the 
shorter freight they could actually buy Uppers cheaper than American. 

Table II. gives the details of the U.S. consumption of All Kinds 
of cotton during the past season and for the first three months of 
the new season. The value of these stalistics is that being monthly 
they give an earlier indication of how things are moving than the 
Federation statistics, which are only half-yearly. They show that 
so far as America is concerned, consumption is steadily if rather 
slowly recovering from the low point of a year ago, and for some time 
now every month has been running well above last year’s figures. 

Changes in consumption have been rejected in the World’s 
Carry-overs of American and Egyptian cotton which are given in 
Tables III. and IV. The position in both of these cases is very 
serious, and to put things in their proper perspective we give below 
two tables showing the prospective Season’s Supply (i.e., Crop plus 
Carry-over) and the consumption of American and Egyptian re¬ 
spectively. With regard to American, as the result of the enormous 
crop now in prospect for 1931 the season’s supply is record-breaking 


SeMon . 

Carry-over 
at Beginning 
of Beafon . 

Crop. 

Total 

Supply. 

Consumption 

{Federation). 

Seaison^s Average 
Spot Price %n 
Liverpool. 

1 


JRunning 

bald 000^ s 

(ex-linters 

thoxvghaut). 

1 Pence per Lb. 

1920>21 .. 

5,666 

13,271 

18,927 

10,033 

11-89 

1921-22 .. 

9.141 

7,978 

17,119 

12,728 

11-37 

1922-23 .. 

6.028 

9,729 

14.757 

12,594 

14-92 

1923-24 .. 

3.235 

10,171 

13,406 

11,080 

17-66 

1924-25 .. 

2,665 

13,639 

16.304 

13.270 

13-76 

1926-26 .. 

3,324 

16,123 

19,447 

13,736 

10-77 

1926-27 .. 

5,358 

17,765 

23.113 

16,777 1 

1 8-16 

1927-28 .. 

7,484 

12,783 

20,267 

15,407 1 

1 11-17 

1928-29 .. 

4,952 

14,297 

19,249 

16,066 1 

i 10-62 

1929-30 .. 

4,332 

14,649 

18,881 

13,023 

9-09 

1930-31 

6,249 

13,766 

20 005 

10,908 

5-71 

1931-32 .. 

8,816 

16,918* 

25,733 

*— 

■— 


Estimate (600 lb. bales). 
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by B long way, but tbe comparisoQ with the preTioue record of 1926 
is made still worse when it is realized that in those days the world’s 
consumption was nearly 16 million bales, whereas last season it was 
barely 11 millions! 

Thus the prospective supply today is much more than twice last 
season’s consumption, and it will require a very substantial increase 
in tbe consumption this season to prevent the Carry-over at July 31 
next amounting to 13 million bales. 

With regard to Egyptian, the position, as will be seen from the 
next Table, is almost as bad. 


Season. 

Carry-over 
at Beginning 
of Season, 

Crop. 

Supply. 

Consumption 

(Federation), 

Season*s Average 
Spot Price in 
Liverpool, 



Kantar 

8 000’^. 


F.O.F. Sakd. 

1920-21 .. 

3,612 

6.030 

9,042 

3,860 

30*24 

1921-22 .. 

4,484 

4,858 

9,342 

6,500 

19*76 

1922-23 .. 

4,485 

6.213 

10,698 

6.700 

17*29 

1923-24 ..1 

3,996 1 

6,631 

10,627 

7,700 

21*55 

1924-26 .J 

2,349 1 

7,274 ! 

9.623 

7,300 

29*82 

1926-26 .. 

2,222 1 

7,065 ! 

10,187 

6,900 

20*05 

1926-17 . .1 

3,658 1 

8,635 

12,293 

7,460 

15*39 

1927-28 ..! 

4,712 ! 

6,097 

10,809 

, 7,200 

19*39 

1928-29 .. 

3,573 I 

8,012 

11,685 

7.400 

18*14 

1929-30 ., 

4,243 

8,485 

12,728 

7,028 

14*62 

1930-31 . 

6,131 

8,015 

14,146 

6,398 

9*06 

1931-32 

6,959 ‘ 

6,205 

13,164 




Owing to a substantial reduction of the area in Egypt this year 
and the comparative failure of the expected crop, the prospective 
season’s supply is actually less than it was a year ago, but it is still 
more than twice as much as last season’s consumption. 

With regard to the American Carry-over a new complication has 
been introduced by the inclusion in the returns since January, 1931, 
of a figure for Oriental stocks with corresponding figures a year 
earlier. We have given effect to this meantime by including these 
Oriental stocks in the half-yearly figures for January and July, 1980, 
and every month since January, 1981, and showing these figures 
in italics. The main point of the Oriental stocks is that so far at 
least they have not been following the normal seasonal movement 
of the stocks of American cotton in other parts of the world. Thus, 
during the second half of last season the Oriental stocks mounted 
steadily, while all the other items in the Carry-over were following 
their usual seasonal decline; but it is too soon yet to say whether 
this,is going to be a normal movement in future seasons. 
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TABLE I.~-WORLD»S CONSUMPTION OF COTTON. 
(Fbom ths Statxbtxos of thb Iktbbhatiokal Fxdb&atiok.) 
{Running Bales, 000*« Omitted—Excluding Linters.) 


Variety. 

Season. 

V.K. 

Continent, 

V.8.A. 

Asig. 

All Others. 

Totals 


7 1911-13* 

3,701 

4,865 

5,086 

613 

132 

14,297 


1923-24 

1,605 

3J99 

5,353 

661 

172 

11,080 


I 1924-25 

2,344 

4,009 

6,917 

772 

228 

13,270 


‘ 1925-26 

2,093 

4,194 

6,176 

1,012 

261 

13,736 


1 1926-27 

2,077 

4,797 

6,880 

1,756 

267 

16,777 

dmerican .. * 

I 1927-28 

1,949 

6,143 

6,635 

1,513 

267 

16,407 

, 1928-29 

1,910 

4,614 

6,778 

1,431 

333 

15,066 


1929-30 

1,474 

4,066 

6,803 

1,427 

266 

13,016 


1 J930-31 

‘_991 

3,242 

6,091 

1,345 

239 

10,908 


let Half 

493 

1,689 

2 377 

602 

117 

5,278 


1 2nd ,, 

498 

1,553 

2,714 

743 

122 

5.630 


r, 1911-13* 

49 

807 

6 

3,043 

1 

3,905 


, 1923 24 

201 

1,247 

27 

3,922 

7 

6,404 


1 1924-26 

183 

1,108 

31 

4,165 

34 

5,621 


i 1926-26 

168 

1,063 

30 

4,273 

38 

6,672 


, 1926-27 

82 

855 

28 

4,203 

28 

6,196 

Indian 

• 1927 2S 

121 

962 

27 

3,389 

24 

4,523 


1928-29 

183 

1,160 

36 

3.766 

44 

6,178 


1929-30 

188 

1,375 

01 

4.403 

60 

6 087 


1930 31 

252 

1,216 


4,318 

35 

6,863 


1 Ist Half 

131 

656 

22 

2,185 

19 

3 013 


2nd „ 

121 

559 

21 

2,133 

16 

2,850 


1911-13^ 

384 

377 

127 

20 

7 

915 


1923 24 

469 

354 

149 

39 

16 

1,027 


1924- 26 

431 

360 

128 

49 

13 

971 


1925-26 

391 

334 

136 

42 

17 

920 

Egyptian 

1926- 27 

3b9 

389 

160 

51 

25 

994 

1927-28 

1 368 1 

394 1 

145 

1 

17 

967 


1928-29 

I 365 

401 

1 156 1 

43 , 

1 25 

089 


1929-30 

‘ 301 

415 

137 

i 68 ' 

' 26 

937 


1930-31 

242' 

420 

70 

1 96 

1 25 

_853 


1st Half 

113 

197 

35 

1 35 ' 

14 1 

1 394 


2nd „ 

129 

223 

35 ; 

1 61 

” 1 

459 


1911-13* 

140 

1,946 

26 

774 ' 

939 ' 

3,826 


, 1923 24 , 

353 

529 

76 

1,351 

676 1 

2,886 


‘ 1924-26 ' 

277 i 

896 

66 

1,523 

785 1 

3,647 


1926-26 

370 

1,619 

58 

1,308 , 

1,103 1 

4,468 

Sundries .. . 

j 192(>~27 

4S2 

1,611 

64 

1,362 1 

753 

4,172 

' 1927-28 

476 

1,557 

64 

1,646 

911 1 

4,654 


1928-29 

342 

1,947 , 

65 

1,480 

815 ' 

4,639 


1929-30 

602 , 

2,044 

51 

1 1,825 

740 

5,162 


1930-31 

' 479 1 

1,984 1 

1 42 

1,648 

711 . 

4,864 


1st Half 

239 1 

1 064 \ 

20 

839 ' 

317 

2.479 


1 2nd „ 

240 j 

920 ' 

22 

809 

394 

2 385 


1911-13* 

4,274 1 

7,996 ! 

5,244 

4,350 

1,079 1 

22,942 


1923- 24 

2,718 

6.329 

5,605 

6,973 1 

771 

20,396 


1924-26 

3,236 

6,363 

0,142 

6,509 ! 

1,060 

23,309 


1925-26 

3,022 

7,210 

6,400 

6,636 ' 

1,419 

24,686 


1926-27 

3,010 

7,662 

7,132 

7,372 

1,073 

26,139 

All hinds .. . 

1927-28 

2,904 

8,066 

6,771 

6,591 , 

1,219 

25,541 

1928-29 

2,800 

8,112 

7,023 

6,720 

1,217 

25,872 


1929-30 

2,465 

7,889 

6.052 

7,713 

1,082 

25,201 


1930-31 

L964 

^ ?»861 


7,407 i 

1,010 

22,^ 


l8t Half 

“976 

“ 3,606 

12,454 , 

3~661 

467 

11,164 


. 2nd 

988 

3,25$ 

2,792 j 

3.746 

543 

11,324 


« ATerage of 1011-12 and 1012-13. 




THl BMPIEl COUTON GBOWING BBTIBW 


TABLE IL—V.8. OONSDMmON OF COTTON BY 7ABIETIES. 

(Bukking Balss 000*8:'^Fobbigk** nr £QniVAi4XNT 500*lb. Baim,) 



Total, 

Upland, 

Sea 

Island, 

American 

Egyptian, 

Egyptian. 

other 

Foreign. 

Liniers 

not 

Indttded. 


/1912-13 

5,483-4 

6,196-6 

64-8 

_ 

201-3 

31-7 

303-0 


1913-14 

5,677-4 

5,301-4 

81-7 

— 

161*1 

43-2 

307-3 


1914-16 

6,697-4 

6,295-9 

79-4 

— 

181-2 

40 8 

411-8 


1915-16 

6,397-6 

6,998-0 

82-6 

— 

269-3 

47-7 

880-9 


1916-17 

6,788-6 

6,376-0 

94-3 

— 

269-2 

59-1 

869-7 

. 

1917-18 

6,666-6 

6,296-8 

86-9 

— 

136-4 

47-4 

1,118-8 


1918-19 

6,766-0 

6,617-6 

61-2 

21-1 

126-1 

60-0 

457-9 


1919-20 

6,419-8 

6,914-2 

43-0 

46-9 

323-1 

93-6 

342-5 


1920-21 

4,892-7 

4,641-6 

18-7 

16-8 

159-2 

66-6 

616-3 


1921-22 

5,909-9 

6,664-7 

9-0 

49-4 

220-3 

70*5 

639*0 

§ 

1922-23 

6,666-1 

6,250-8 

6-3 

65-2 

262-3 

81-6 

646-1 

§ 

1923-24 

5,680-6 

5,312-0 

4-9 

36-0 

223-6 

104-0 

636-7 

OQ 

1924-25 

6,193-4 

5,894-5 

4-0 

19-0 

191-5 

84-4 

658-8 


1926-26 

6,455-9 

6,161-7 

2-3 

11-7 

204-1 

76-0 

‘ 803*8 


1926-27 

7,189-6 

6,869-2 

1-2 

19-7 

239-8 

69-7 

806-1 


1927-28 

6,834-1 

6,618-6 

1-3 

16-1 

217-6 

81-5 

780*2 


1928-29 

7,091-1 

6,763-9 

0-8 

13-6 

232*4 

80-6 

879*3 


1929-30 

6,113-9 

5,790-4 

— 

12-6 

205-8 

96-7 

806-2 


1930-31* 

5,270-9 

5,076-4 


160 

104-6 

75-0 

709-6 

o 

f August 

568-8 

629*0 

_ 

1-4 

20-3 

8-0 

83-6 

CO 

September 

646-8 

618-2 

— 

1-0 

17-5 

9-1 

81-9 


October 

640-8 

609-0 

_ 

1*6 

20-2 

10-0 

82-7 

ss 

November 

544-1 

1 617-6 


1-0 , 

18*5 

7-0 i 

63-4 

• 

December 

453-9 

' 428-6 


1-0 

18-0 

6-2 ‘ 

62-5 

I. 

January 

577-2 1 

648-8 

— 

1*3 

19-7 

7-7 f 

62*4 

.8.^ 

February 

496-2 

469-3 

_ j 

0-9 

17-0 

7-8 1 

60-9 


March 

608-6 

483-3 , 

_ 1 

0*9 

15*8 

8-6 1 

64-0 


^nl.. 

632-4 i 

503-9 

1 

1 

1-0 ‘ 

18-1 

9-4 

67-0 

s 

May .. 

473-9 1 

1 449-0 , 

— ! 

0*9 1 

15-9 

8-0 

68-8 

1 

June .. 

406-2 1 

! 384-0 , 

— 

0*8 

13-3 

7-1 

6S-5 


.July .. 

378-8 j 

1 

359-1 , 

1 

" 1 
\ 

0-7 

11-7 

7-2 

68-6 

. 

^ August 

352-3 

338-6 ' 

1 

_ i 

0-6 ! 

7-7 

! 

6-5 

67-0 


September 

394-3 

378-8 ' 


0-5 

7-9 

6-9 i 

62-8 


October 

444-5 

426-4 

— 

0-6 

9-9 

7-7 , 

66-2 


November 

414-9 

399-0 

— 

0-8 

9-1 

6-0 

64-8 


December 

406-2 

390-1 

— 

0-9 

10-1 

6-1 

44-0 

*a 

January 

454-2 

439-4 

— 

1-2 

7-8 

6-8 

49-3 

3 1 

February 

433-5 

417-4 

— 

1-3 

8-4 

6-4 

63-1 

(S’ 

March 

490-6 

472-6 

— 

1-6 

8-8 

7*7 

62-8 


^ril .. 

508-7 

490-6 

— 

1*7 

9-7 

6-9 

66*8 


May .. 

465-8 

449*6 

_ 

1-4 

8-7 

6-2 

66-9 


June .. 

456-4 

439-0 

— 

1-5 

8-9 

6-1 

61-4 


.July .. 

450-6 

436-6 

— 

1-4 

7-7 

4-8 

64*4 

U( 

August 

425-8 

414*0 

_ 

1-3 

6-7 

4-9 

60-7 

7-^ 

September 

463-7 

449*4 

— 

1-8 

7-1 

5-6 

63-9 

§ ' 

October 

462-0 

449-8 

- 

1-3 

6-6 

4-3 

61-0 


Subject to rovieion. 
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TABLE III.—WORLD’S MONTHLY CARRYOVER OF AMERICAN 
(I» Thousakds of Ruknino Bales, ikcludino Lintebs in U.S.A., also Sea lBt4AND 
AN© Ameeioan Eotftian, but not Foreign Cotton.) 

COTTON. 


End of 

Stock and 
Afloat, 

U.8.A. 

1 

Fede¬ 

ration. 

1 

V.8.A. 

End of Season 
Totals. 


Continent. 

Mill Stock.. 

s 

o . 

sf 

a. 

^ ! 
t 

, 

Other Mill 
Stocks. 

1 

«> 

V. 

I 

Be} 

1912, August .. 

508 

400 

786 

656 

2,266 

1,305 

3,561 

350 

3,911 

1913« August .. 

423 

282 

099 

492 

1,896 

1,011 

2,907 

376 

3,282 

1914, August .. 

627 

480 

687 

662 

2,305 

— 

— 

320 

— 

1915, July 

1,238 

753 

1,491 

1,839 

5,321 

— 

— 

850 


1916, July 

707 

610 

1,591 

1,160 

3,964 

— 

— 

450 

— 

1917, July 

237 

332 

1,521 

1,069 

3,159 

— 

- 

440 


1918, July 

173 

104 

1,641 

1,924 

3,802 

— 


316 

— 

1919, July 

806 

480 

1,519 

2,402 

5,213 

— 

— 

1,150 

— 

1920, July 

878 

474 

1,485 

2,202 

5,0il9 

1,066 

0,165 

500 

0,665 

192', July 

839 

805 

1,222 

3,874 

6,740 

1,137 

7,877 

1,960 

9,837 

1922, July 

558 

502 

1,200 

1,408 

3,854 

1,243 

5,097 

185 

5,282 

1923, July 

187 

206 

1,109 

903 

2,105 

713 

3,118 

310 

3,428 

1924, July 

228 

310 

739 

695 

1,972 

688 

2,000 

220 

2,880 

1925, July 

401 

373 

916 

516 

2,200 

1,040 

3,252 

270 

3,622 

1926, July 

579 

400 

1,155 

1,946 

4,080 

959 

5,046 

595 

6,040 

1927, July 

1,011 

1,079 

1,524 

1,856 

5,470 

1,731 

7,201 

590 

7,791 

1928. July 

530 

815 

l,0it4 

1,201 

3,640 

1,181 

4,821 

385 

6,206 

1929, July 

442 

503 

1,119 

981 

3,105 

1,197 

4,302 

360 

4,662 

August .. 

367 

418 

834 

1,370 

2,989 1 

— 

— 

— 

— 

September 

339 

584 

808 

3.207 

4,038 ' 

— 

— 

— 

— 

October .. 

454 

1,000 

1,401 

6,323 

8,178 ' 

_ 

— 

— 

_ 

November 

528 

1,146 

1,742 

5.869 

9,284 

— 

_ { 

— 

— 

December 

583 

1,275 

1,928 

5,949 

9,735 

— 

— 

— 

— 

1930, January .. 

618 

1,198 

1,928 

5.437 

9.029 

1,007 

10.636 

— 

— 

February 

672 i 

1.148 

1.934 

4,900 

8,660 

— 

— 



March 

609 

1,086 

1,892 

4,241 

1 7.727 , 

— 

— 



April 

May 

484 

990 

1,799 

3,687 

; 6.960 , 


— 


— 

402 

775 

1,641 

3,345 

, 6,163 


— 

1 

- 

June 

362 

660 

1,447 

3.117 

5,676 

- 

1 _ 

I 630 

— 

July 

304 

544 

1,287 

2.8iM) 

, 5.76^ i 

937 

6.105 


6,735 

August .. 

276 

472 

1 1,108 ; 

3,472 

' 6,327 

— j 

— 

— 

1 

September 

322 

747 

1,068 

6,246 

7,373 

— 1 

[ — 

1 _ 

— 

October .. 

415 

1,065 

1 1,456 

7.661 

110,477 

_ j 

1 _ 

1 _ 

— 

November 

661 

1,217 

' 1,684 

8.417 

11,869, 

— 1 

( _ 

, _ 

— 

December 

648 

1.209 

1,808 

8,414 

.12,169 

[ — j 

1 — 

1 

t 

— 

1931, January .. 

644 

1,198 

1,784 

7,978 

11.947 

907 ' 

\l 2.854 


— 

February 

628 

1,185 

1,734 

7,360 1 

\11.243 

— ‘ 

1 

1 _ 

— 

March 

603 

1,238 

1,686 

6.686 

10.650 

— 

— 

— 

— 

April 

Mky .. 

673 

1.109 

1,680 

6,080 

9.822 

1 — j 

-- 

— 

1 — 

647 

1.02f 

1 1,454 

5,524 

8 972 

i — 

— 

— 

1 — 

June 

488 

874 

' 1,314 

4,989 

8,072\ 

1 — 

— 

— 


July 

436 

766 

1,179 

4,536 

7.S18 

1 960 

; 8.268 

1,049 

9,31/ 

August .. 

371 

643 

998 

4,436 

6.770 

— 

1 — 


— 

September 

320 

700 

911 

6,306 

8.714\ 

1 — 

— 


— 

October .. 

381 

801 

1,260 

9,464 

12.430\ 

1 




November 

462 

898 




! 1 





IX. I 









Tm EMPIRE COTTON OROWINO REVIEW 


TABLE IV.~WORLD’S MONTHLY CARRYOVER OF EGYPTIAN COTTON. 

(Kantabs 000*8 Bales Convebtbd at 7*5 Kaktabs (Eubofb) utb 
5*0 Kantabs (U.S.A.)*) 


End oj 

. 

Stock and Afloat, 

U,8,A. 

Alex¬ 

andria, 

Monthly 

Total, 

Federation, 

Ua^- 

Yearly 

Totale, 

U,K, 

Conti¬ 

nent, 

MiJUf, 

Ware¬ 

houses, 

Half- 

Yearly, 

1012, August 


302 

30 

424* 


350 

1.106 

1,387 

2,493 

1013, August 


418 

31 

354 

13 

491 

1,.307 

1,485 

2,792 

1914, August 


467 

10 

259 

26 

766 

1,528 

— 

— 

1915, July 


758 

71 

484 

126 

1,074 

2.613 

— 

— 

1910, July 


351 

60 

617 

296 

104 

1,418 


— 

1917, July 


431 

27 

376 

213 

589 

1,636 


— 

1918, July 


541 

185 

180 

157 

1,727 

2.790 


— 

1919, July 


626 

170 

185 

79 

2,060 

3,020 

— 

— 

1920, July 


466 

79 

687 

514 

601 

2,247 

1,366 

3,612 

1921, July 


(188 

168 

345 

296 

1,992 

3,479 

1,006 

4,484 

1922. July 


835 

148 

314 

267 

1,669 

3,233 

1,252 

4,486 

1923, July 


859 

129 

447 

265 

1,096 

2,796 

1,200 

3,996 

1924.Julyt 


360 

128 

269 

63 

384 

1,194 

1,165 

2,349 

1926. July 


323 

76 

263 

67 

411 

1,119 

1,103 

2,222 

1920, July 


345 

120 

321 

143 

1,644 

2,473 

1,185 

3,658 

1927, July 


533 

143 

295 

66 

2,392 

3,429 

1,283 

4,712 

1928, July 


465 

98 

239 

88 

1,648 

2,538 

1,036 

3,67.3 

1929, July 


510 

160 

449 

197 

1,077 

2,983 

1,200 

4,243 

August 


460 

165 

458 

174 

1,164 

2,411 

— 

— 

September 


368 

120 

454 

162 

1,332 

2,436 

— 

— 

October 


465 

180 

307 

142 

2,536 

3,720 

— 

— 

November 


555 

240 

361 

128 

3,lf>4 

4,448 

— 

— 

December 


638 

233 

361 

162 

3,223 

4,617 

— 

— 

1930, January 


583 

270 

346 

202 

3,403 

4,800 

1,336 

6,141 

February 


570 

270 

331 

183 

3,677 

6,031 

— 


March 


555 

187 

330 

172 

3,937 

6,181 

1 — 

— 

April 


450 

218 

336 

149 

3,984 

1 6,137 

— 

i 

May 


435 1 

188 

449 

279 

3,931 

! 6,282 

— 


June 


376 

188 

507 

269 

3.769 1 

i 5,108 

— 


July 


353 1 

135 

483 1 

245 

3,616 1 

4,834 

1,297 

6,131 

August 


286 

120 

436 

243 

3,467 

4,640 

— 

— 

September 


270 

120 

399 

234 

3,622 

4,645 

— 

— 

October 


363 

270 

376 

215 

4,827 

6,541 

— 

— 

November 


525 

265 

374 

165 

4,876 

6,194 

— 

- 

1 let ember 


623 

278 

351 

147 

6,264 

6,063 

— 


1931, January 


630 

293 

334 

129 

6,349 

6,735 

1,186 

7,920 

February 


660 

266 

304 

135 

6,202 

6,666 

— 

— 

March 


623 

210 

292 

116 

5,199 

6,440 

^ - 

— 

April 


670 

226 

276 

122 

5.003 

6,216 

— 

— 

M^y 


625 

218 

252 

124 

4.816 

5,935 

— 

— 

June 


610 

165 

232 

118 

4,716 

5,741 

— 

— 

July 


600 

166 

212 

108 

4,466 

5,541 

1,418 

6,969 

August 


678 

173 

196 

102 

4 119 

5,248 


— 

September 


626 

165 

186 

98 

4,143 

5,117 

— 

— 

October 


670 

218 

174 

87 i 

4,853 

5,002 

— 

— 

November 


795 

218 



5,611 


— 

— 


* Total foroi|3;Q—details not j^ivcn. 
f Excluding Sudan cotton in Liverpool ainoe 1924. 
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NOTES ON CURRENT LITERATURE 

COTTON IN INDIA, 

1. The following reports have recently been received: 

Ahmsdabad: Rpt. of the Millowners* Asscn., 1930-31. 

Mvsoee: Agr. Calendar, 1931. 

Punjab: Rpt. on Operations of Dpt. of Agr., 1930, Pt. I. 

8. Cotton Improvement in India. {Ind, Cent, Cot, Comm,, 1931.) In this 
pamphlet the broad general outhnos of policy of the Committee laid down in 1925 
are stated. The work carried out and in progress for the improvement of Indian 
cottons is detailed, and proposals for future work are outlined. A scheme is under 
consideration by the Committee for investigating the cost of growmg cotton 
under conditions of peasant proprietorship in each of the main cotton-growing 
Provinces and States in India. When completed, this should furnish much 
valuable and authoritative information. 

The work of the Technological Laboratory is dLscussod by Dr. Ahmad; Part I. 
of the note is devoted to a review of the activities of the laboratory smco its 
inception in 1923-24, and Part II. contains suggestions for extending the scope 
of these activities, and a programme of research for the near future. A recent 
change in the Laboratory’s policy is the decision to carry out tests for the trade; 
hitherto these had only boon carried out for the Agricultural Departments. When 
the results of the tests arc available for a number of years the accumulated mforma- 
tion should prove most valuable to the trade. 

3. Cotton in the Punjab. (Rpt, on Operations of the Dpt, of Agr,, 1930, Pt. I.) 
Investigations were carried out as to the probable causes of the partial failure of 
American cotton m certain years in the past. Results mdicated that no one factor 
could be held responsible for such failures, which seemed to bo due to the cumu¬ 
lative effect of a number of unfavourable circumstances operating at different 
times. Valuable work was done in the Cotton Research Botanist’s section during 
the year, and a large number of pure line families of both American and Desi cottona 
were under trial. The new “ Early ” strain of American cotton found favour 
with the proprietors of certain estates on which it was tried, but the Department 
considers that further trials are necessary before it can be recommended for 
general distribution. 

The research scheme in connection with pink bollworm, financed by the Indian 
C^tral Cotton Committee, was continued. Other pests encountered during the 
year included locusts, grasshoppers, and crickets. 

4. Spinnino Test Reports, By N. Ahmad. (Ind. Cent, Cot. Comm, Tech. 
Circs., Nos. 55 and 57-59.) The circulars contain the report of the Standards 
Committee and spinning test results for Dholleras, Westerns, Farm Westerns, 
Kumpta, Elalagin, Bijaporo, Bhagalkote, Upland, Cambodia, ELarunganni, Kadi- 
viramgam, and Tinnovelly cottons for the 1930-31 season. 

Circ. No. 56 contains the report of the Special Appeal Committee on African 
cotton and the spinning test results for A. R. EAmpi^ A. R. Busoga, and A. R« 
Jinja cottons for the 1930-31 season. 

6. Technological Reports on Standard Indian Cottons 1931. By N. AhmacL 
(Tseh. Bull., Ser. A., No. 18. Indian Central Cotton Committee, 1931.) The 
reports contain the results of tests on standard cottons of the eight seasons 1923-31» 
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As in former jem the Agricoltwal Details, Grader’s R^rts, Fibre Partioalars, 
Sfkimiing Tests Reports, and Remarim are given for each of the twenty-one 
standard Indian cottons. This year a Punjab cotton, Ponjab-American 2^ F., 
has berai omitted from the list. This variety has not only given a poor average 
yidd over several seasons, but has been found highly susceptible to climatic con¬ 
ditions, and has practically gone out of cultivation. 

Of the 21 cottons tested, 11 have shown an improvement, 6 have remained 
stationary, and 4 have suffered set-back. Hagari 1 and Hagan 25 have shown 
the greatMt improvement, being suitable for highest standard warp counts of 36’s 
as against 27 ’b and 25*8 respectively for last season. 

COTTON IN THE EMPIRE {EXCLVDINQ INDIA), 

6» The following reports have recently been received: 

Rothamstxd Expebimental Station : Rpt. for 1930. 

Fui: Ann. Rpt. of Dpt. of Agr. for the year 1930. 

Kenya Colony: Agr. Census, 1931. 

Nigeria; Northern Proinnce/f. Ann. Rpt., 1930. 

Queensland : Ann. Rpt. of Exper. Work on Cotton, Callide Cot. Res. Sta., 1929-30. 
SiEEBA Leone: Ann. Rpt. of Dpt. of Agr., 1930. 

South Africa: Year Book, 1929-30. 

Tanganyika: Tsetse Res. Ann. Rpt., 1930. 

Uganda: Ann. Rpt. of Dpt. of Agr., 1930, Pte. I. and II. 

Meteorological Observations, 1930. 

W«ST Indies: Antigua, Rpt. on Agr. Dpt., 1930-31. 

Barbados, Rpt, on Dpt. of »Sci. and Agr., 1930-31. 

Grenada, Rpt. on Agr. Dpt,, 1030. 

St, KittS’Nevia, Rpt. on Agr, Dpt, 1930-31. 

St, Vincent, Rpt. on Agr. Dpt., 1930. 

7, The Crown Colonist. A preliminary number of this new monthly journal 
was issued in April last (r/. Abstr. 359, Vol. VIII., of this Review), and we have 
now received a copy of the first iasue of Vol. I, published in December. This is 
the first attempt made to publish a journal which, covering the Colonial Empire 
as a whole, makes its special concern the trade and industry, public services and 
private enterprises, growth and economic development of all the Cx>lomes, their 
relations with one another, with the rest of the Empire, and especially with Great 
Britain. The journal will have no politics and no other aim than to foster the 
welfare of the Colonies and their relations with the mother country. 

The principal contents of the present number, which is excellently illustrated, 
are as follows; “ Colonial Markets: their Importance to British Trade ” (Rt. Hon. 
Sir E. Hilton Young); “Colonial Tariffs and Preferences; A Summary of the 
present Position;” “ A Great African Trading Enterprise ” (G. I. Lloyd); “ Soienoe 
and the Empire Producer ” (a descriptive a<;oount of what the Empire Marketing 
Board is doing for the Colonies); “ Colonial Forest Resources ” (W. G. Freeman); 
“Personal Health in the Tropics” (Lt.-Col. G. E. F. Stammers); “Economic 
Conditions in Malaya ” (R. Boulter); “ Round the Colonial Empire ” (a monthly 
survey of the essential news of all the Colonies). In addition to the above there 
are sections devoted to Current Topics, Special Corrospondents’ Reports, Recent 
Literature, etc. 

8. Ebapirs Cotton Growing. Production and Consumption. By J. A. Todd. 
(Trap, Agricidture, viii., 9, 1931, p. 240.) A very clear and readable historical 
article on the subject, with useful iUustrative tables. The author points out that 
although figures during the past year or two have shown no increase, there is no 
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reason to be disootuaged, since the abnormal period of depreasicm throughout the 
world will certainly pass, az^i the demand for cotton gooda will then revive. Be 
writes in conclusion: ** The Empire crops, while not in themselves very large in 
quantity, have played a very important part by filling up gaps here and there in 
the world*s supplies, and they have more than justified all the labour and expend!* 
ture that has been devoted to them. It would be the greatest possible mistake, 
even under the present adverse conditions, to allow the results of thirty years* 
work to lapse. The time will come again when we shall want Empire cotton aa 
badly as ever, and the organizations of the British Cotton Growing Association 
and the Empire Cotton Growing Corporation, which have been built up through 
these years, must be maintained in their full oflScienoy.” 

9 Rothamsted Expbeimental Station. The Report for 1930 describes the 
work carried out in connection with manurial and rotation experiments with 
various crops, soil problems, and insect pests and diseases. Summaries are in* 
eluded of over 100 papers published m various scientific journals during the year. 
In view of the great expansion of the work of the Station during the last ten years, 
the Committee has deemed it advisable to acquire the adjoining sites in readiness 
for the time when further accommodation will bo necessary. 

10. Gold Coast. Cotton Experiments, (Bull, of Imp, Insi,^ xxix., 8 , 1931, p. 337.) 
During the 1930-31 season throe promising strains of cotton, T66, T67, and D28, 
isolated at Tamale in the previous season, were subjected to small bulk trials. 
D28 gave an increased yield (181 lb. per acre), but the two other strains were dis¬ 
appointing. Of 23 new varieties tried (11 American, 3 Native, and 9 Asiatic) 
only 2 Asiatics—Coconadas and Karunganni—showed any promise. 

Cotton trials were continued at Kpe\e, the Improved Ishan cotton from 
Nigeria giving distinctly promising yields of 498 lb. per acre, as compared with 
283 lb. per acre for the local Sonko variety. 

Manurial trials indicated that without treatment to improve organic content 
of the soil, artificials were of little use. The lioneficial effect on cotton of a previous 
green manure crop was shown in the rotation investigation. Following upon a 
crop of Bengal beans which had been dug in, Allen cotton yielded an average of 
328 lb. per acre, compared with 157 lb. in the previous season when no green 
manuring was practised. 

BoUworm was the principal pest encountered during the season, and damage 
was also caused by a beetle, Syagrus calcaratus. 

11. Kenya Colony. Cotton Industry, (Agr. Census, 1931, p. 29.) In 1930-31 
there were three ginnenes operating in the Colony, with a total number of 24 gins 
working. The total quantity of cotton purchased was 990,006 lb., almost entirely 
grown by natives. The average buying price for “ A ” quality cotton was 9*82 
cents per lb,, and for “ B ” quality 4 cents per lb. 

12. A Decade of Agwcxtltubal Peogres.s in Kenya. By Hon. A. Holm. 
(Btdl, No, 9 of 1931. Kenya Colony.) In 1920 there were 1,183 European 
occupiers in the Colony in occupation of 3,157,440 acres, and in 1930 the figure 
had risen to 2,097 occupiers who were in possession of 5,111,161 acres. This repre¬ 
sents an increase of 77 per cent, for occupiers and 62 per cent, for occupied land. 
The total area cultivated in 1920 was returned at 176,290 acres, and in 1930, 
643,644 acres, which is equivalent to an increase over the period of 467,354 acres, 
or 265 per cent. The labour supply is now adequate, and the use of agricultural 
machineiy has considerably increased. The value of the agricultural exports has 
risen from £669,202 in 1920 to £2,901,038 in 1930. It is anticipated that the 
prevailing depression will unfortunately check the rate of progress for a period* 
but that the greatness of the resources of the Colony will enable it to recover oom- 
parativ^y soon after the return of market prices to normality. 
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U* Nxoibu. Cotton Investigationo, {BttU. of Imp. Inst., aucix., 8,1931, p. 338.) 
The report of the Botanical Branch, Southern Provinces, for the half-year ended 
Jane 30 contains accounts of investigations on the behaviour of Ishan cotton 
when grown through (a) early maize and (b) late maize. The usual routine for 
the selection and multiplication of Ishan cotton has been oontinuod, but in view 
of the market dislike for rough cottons, efforts are being made by Dr. Harland in 
Trinidad to remove this character from the Ishan plant. Seed of Sea Island and 
Big BoU Okra cottons has been received from the West Indies for trial. 

From the report of the Agricultural Botanist, Northern Provinces, we learn 
that strain ** D,” which was grown over 400 acres at Daudawa, having proved 
susceptible to jassid, has been discarded. In a yield trial of four Allen selections 
(L, B, 0, and Strain 18) against commercial Alien as a control, strain L was the 
only one to equal commercial Allen in yield. In a second yield trial of one Allen 
selection and three exotica (Strain 1, A12-5, H21-3, and U4-5) against commercial 
Allen, all strains, except H21*3, yielded as well as the control. In multiplication 
trials, 20 acres each of H21*3, J, G, U4 (200 lb. from Rhodesia), and D are being 
grown at the Corporation’s Seed Farm at Daudawa in isolated plots. If H21*3 
and U4 are to be continued they will have to show an improvement in yield, which 
they may do at Daudawa. Strain D is being grown as a control to observe relative 
jassid infection in J and G. At the same time strains L and C and a number of 
other promising strains are being bulked in isolation plots. 

Up to the present no improved cotton has been found for the Middle Belt. 
Kabba appears the most suitable variety smoe it yields well, but it is extremely 
late maturing and very glabrous. Selection work for early maturity, quality, and 
3 qsld is being carried out with this cotton. 

14, Cotton Cultivation in Northern Provinces. {Ann. Ept. on. N. Provinces, 1930, 
recently received.) The total purchases of cotton amounted to only 14,000 bales, 
as compared with 34,000 bales in the previous season. There is no doubt, however, 
that the cotton industiy is firmly established, and that when growers accustom 
themselves to the lower level of prices for all forms of produce, cotton-growmg will 
resume its normal position. 

In Borin Province experiments are being continued with Munshi and Kabba 
cottons to find a strain suitable for local conditions, since the Improved Ishan 
cotton has not proved so successful here as m the Southern Provinces. The 
“ D ” strain of cotton, which proved superior in every respect to ordinary com¬ 
mercial cotton, has unfortunately been found susceptible to jassid attack. The 
Botanist, however, has several other strains which appear quite equal to “ D ” 
and are more or loss jassid-resistant, and these are now being fully tested. 

15, Southern Rhodesia. Revised Notes on Cotton-Orowing. By G. S. Cameron. 
(Rhod. Agr. J., xxviii., No. 10, 1931, p. 903.) Hints on cotton-growing 
previously given to farmers in Southern Rhodesia are revised m the light of ex¬ 
perience gained during the past year. The notes refer to the following: choice of 
land, fertilizers, date of sowing, planting, spacing, cultivation, stamer traps, pick¬ 
ing, sorting, issue of special seed, ratoomng. 

[Cf. Abetr. 15, VoL VII., p. 65.] 

16, UOANOA. CoUon Cultivation. (Ann. Rpt. of Dpt. of Agr., 1930.) Owing 
to the extension of experimental work in the Depeurtment, it has been decided 
to publish the Report in two parts : Part I. Administrative ; Part II. Reports 
on scientific work and the results of experiments. From Part. 1., recently 
received, we learn that owing to the serious effect of blackarm disease in 
some areas of the Eastern Province in 1929, it was considered inadvisable to 
use seed from these districts for planting in 1930, and 1,730 tons of seed were 
obtained from Busoga, where the disease had been practicafiy absent. Weather 
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oonditioiiB In most districta were farourable tor cotton, and blaokarm did not 
oatisc any cxt^unve injnry dnnng tbe season. The chief pests and diseases en- 
oonnteored during the year were HehpeUis hergrothi (which appeared for drat 
tiine), Lygus eoasekri^ ajdiids, boUworms, leaf miner, jassids, and angular leaf spot 
disease. 

The number of ginneries licensed to gin and bale cotton during 1930 was 123, 
compared with 153 in 1929. The Cotton Grader reported that on the whole the 
ginning of the crop was satisfactory, but in many cases sufficient care was not exer- 
oised in preventing damage to the lint by oil stains, and in the supervision of 
pressing. 

The amount of Cotton Tax collected was £136,333, compared with £230,988 
in 1929, the basis of taxation being 5 and 6 cents respectively. 

Lack of money was a limiting factor in native ploughing, particularly in Teso, 
which suffered most from the failure of the previous cotton crop, and an increase 
of 253 ploughs over last year for this district was considered satisfactory. In 
Bugwere ploughing made good progress, and the Agricultural Officer reports an 
increase of 250 ploughs. 

The Jinja-Kampala extension of the Kenya and Uganda Railway was practi* 
cally completed by the end of the year, and the first through connection between 
Kampala and the coast was obtained by the opening of the Nile Bridge by BUs 
Excellency the Governor on January 14, 1931. Motor transport is still an in¬ 
creasing factor in the movement of the cotton crop. 

17. Cotton Prospects, The report issued m October by the Dept, of Agriculture 
states that approximately 866,751 acres have been planted to cotton, compared 
with a total of 738,677 acres in 1930. From nearly all districts favourable reports 
on the condition of the crop have been received. 

18. AUSTRALASIA: Queensland. Cotton Industry, (Dalgeiy's Ann, Wool 
Bev,, 1930-31, p. 155.) Following the general rain which fell in all sections of tbe 
Queensland cotton belt during the early part of May, fairly good weather has since 
prevailed, and harvesting has not suffered any undue delay. A good top crop has 
developed on the early planted cotton, and an excellent yield is anticipated in the 
Burnett country and southern cotton-growing districts of the State, 

19. Cotton Seed Importations, {Queens. Agr. Jour,, xxxvi., 8, 1931, p. 850.) 
The Minister for Agriculture and Stock, in a recent announcement, stated that 
owing to the risk of introducing dangerous pests and diseases he was unable to 
accede to the request of a deputation of members of the Cotton Board and growers 
from Central Queensland that 20 tons of seed should be imported from America. 
He had, however, asked the U.S. Dept, of Agriculture to send 100 lb. of each of the 
three most promismg varieties tried last season, and these amounts would allow 
of at least 10 acres of each variety being planted, and given reasonable conditions, 
sufficient seed should bo available for plant ing several hundred acres in the follow* 
ing year. 

£0. Cotton Experimental Work, Collide Research Station, 1929-30. By W. G. 
Wells. {Ann. Bpt, of Call, Cot. Res. Sia., 1931.) The climatic conditions 
during the cotton season were agam unfavourable for obtaining very satisfactory 
results in many of the experiments. Among the recommendations made are 
the following: early planting to increase the possibilities of obtaining good yields; 
soaking seed for three hours prior to planting in order to assist germination; 
spacing plants 2 ft. apart in drills with rows 4| ft. apart. 

During the season much injury was caused to cotton by the corn-ear worm, 
false wire-worm, and false stainer, but the damage from pink bollworm, rough 
boilv^orm, thrips, and cutworms was considerably less. Flower beetles {Carpa- 
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sp.)—oilled k>oa]]}r “ cooa bugs ’’—occurred in large numbers and greatly 
bandioapped the operations connected with the selfing work in the progeny breed¬ 
ing block. They enter into the flowers sometimee two days before the corolla 
opensv and destroy the stamens and often much of the staminal column and the 
petals. 

21« Fui. CotUm Cultivation, (Ann, Bpt, of Dpt, of Affr,, 1930.) Late planting 
and drought conditions prevailed throughout the year, and all cotton, except 
in the Sigatoka district, was more or less dwarfed. Owing to late planting 
growers were advised to use closer spacing; this brought the yield to within 6 
per cent, of the average for the previous seven years, which, in the circumstances, 
weks considered very good. 

Purchases of se^ cotton at the two ginneries at Lautoka and iSigatoka totalled 
535,738 lb. as compared with 344,399 lb. for the previous year. Approximately 
one-half was Sea Island cotton, and the remainder a Kidney selection. The de¬ 
pression in the cotton market resulted in very low pncos being realized, and it was 
regretfully decided to discontinue the planting of the New Guinea Kidney hybrid, 
a variety which does not command a place among “ speciality ” cottons, and can¬ 
not therefore boar heavy transport and overhead charges. A new Kidney Sea 
Island back-cross has shown considerable promise; it yields heavily and appears 
a suitable type to replace Sea Island. 

Seed selection work, and spacing and ratoon experiments were continued by 
Mr. Anson at the Cotton Experimental Station, and the work in connection with 
rotation crops was extended with a view to providing native growers with a selec¬ 
tion of balance crops essential to small holdings. 

The injury from pests and diseases durmg the year was the lowest smee the 
revival of the industry in 1923. 

22. WEST INDIES: Antigua. Colton Industry, (Bpt, on Agr, Dpt,y 1930-31.) 
The acreage planted for the 1930 crop was approximately 1,500 acres. Climatic 
conditions were unsuitable and attacks of cotton caterpillar severe, resulting in a 
poor yield, the estimated 1930-31 crop being about 350 bales of 300 lb. each. Pmk 
boUworm was also very prevalent durmg the season, but caused little damage. 

Very poor results were obtained in the selection work with cotton at the experi¬ 
mental station at Skerretts owmg to the dry weather and unsuitable soil. The 
Department has been advised to obtam suflScient pure strain seed from Montserrat 
to establish a seed plot, and to concentrate on maintammg the purity of the im¬ 
ported seed. 

28. Bakbados. Cotton Cultivation, {Bpt, on the Dpt, of 8ci, and Agr,, 1930-31.) 
It is gratifying to record that notwithstanding the depression in the Sea Islanj^ 
market, a considerable amount of the crop from the 2,800 acres planted was dis¬ 
posed of at a very fair price. 

The Department published a pamphlet (No. 4) on cotton, advocating a con¬ 
siderably closer spacing than had previously been adopted. This closer spacmg 
was necessitated by the shorter growmg season and to diminish the ravages of 
pink bollworm. A trial was conducted to establish whether the new spacing out- 
yielded the old, and results showed that the recommendation was fully justified, 
the closer spacing outyielding the old by 12 per cent., and givmg a total yield of 
1,262 lb. of seed cotton per acre. Pink bollworm was discovered towards the end 
of the season, but with the earlier maturity given by the closer spacing no material 
damage was inflicted. 

Further means of control against pink bollworm consisted in the disinfection 
of 21,874 bags of imported seed by means of the Simon’s Heater, and the fumiga¬ 
tion of 17 ships with Zyklon B. 
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El OBBNij>A. OoUofi Industry, (Mpt, on Agr. Dpt,, 1990.) All the ootton 
piodiioed is grown on Oaxtiaoou, and consists ol two types interplanted» Msfie 
CUdante and a “ Silk Cotton.*’ The crop was very difficult to sell, and the types 
are not considered desirable to grow. Experiments have been started with a 
special strain of fine cotton obtained from the Agricultural Department, St. Vin¬ 
cent, and efforts are being made to improve by selection the local variety. 

The cotton grown at present can be improved by more careful picking, ginning, 
and baling, which is up to a very poor standeud, and measures will be taken to deal 
with this problem. 

25, St. Kitts-Nbvis. Cotton Industry^ 1929-30. (Rpi, on Agr, Dpt,, 1930-31.) 
The cotton crop of St, Kitts was the largest since 1919. Nevis, However, showed 
a serious decrease, while Anguilla produced about the same as in the previous year. 
In each case the yield per acre was not satisfactory. The Government Seed Farm 
maintains a pure strain of cotton, and the work of selection is being continued. 
During the period under review the cotton crop in all the islands suffered severely 
from cotton leafworm, and pink boUworm was also more prevalent than it had 
been for some time past. 

26, Nevis. Co-operative Marketing of Cotton, (W. Ind. Comm, Circ,, xlvi., 869» 
1931, p. 413.) During the regime of Mr. Wilfred M. Wigley as Administrator of 
St. Kitts-Nevis, a scheme was adopted for the co-operative marketing of the cotton 
crop in Nevis. The local Government purchased the ginnery in the island from 
the Fine Spinners, and announced in March that they would advance to bona fide 
small growers 5 c. for every lb. of clean Sea Island cotton delivered at warehouso 
in Charlestown. As a result advances were made on 160,589 lb. of seed cotton, and 
89 bales of clean cotton of good quality were shipped to London in the s.s. 
Ingoma on June 19. The Government’s action in making advances has been of 
great help to the people of Nevis, and has been mucli appreciated by them. The 
Agricultural Department retained a sufficient quantity (several tons of selected 
seed) for the planting of the ensumg crop. 

27, St. Vincent. Cotton Cultivation, (Rpt, on the Agr. Dpt,, 1930.) The area 
under cotton in the 1930-31 season was 4,996 acres, of which 3,955 acres were under 
Sea Island and 1,041 under Marie Galante cotton. The reason for the increased 
acreage was the feeling of confidence created among growers by the success of the 
changed planting season. It is anticipated that the yield will be good. Planters 
grew large areas of green dressing crops on the land before planting cotton, which 
cleaned the land of weeds and added humus to it—^a very much needed commodity 
in St. Vincent soils. It is hoped that the practice will become a regular part of 
estate routine. Good weather was experienced during the season, and insect pests 
caused very little damage to the crop. 

The experimental work outlined by Dr. Harland for the CJotton Experiment 
Station at St. Vincent is described by Mr. S. H. Evcljm, but this work is as yet 
in too early a stage for results to be available. 

28, Cotton Industry. A report received for the quarter ended September 30 stated 
that returns wore good, the total crop amounting to 605,280 lb. of lint, which 
worked out at 152*3 lb. per acre. Planters and peasants destroyed all ootton 
plants before the close season, which began on May 15 and terminated on August 
31. The past season has demonstrated that the changing of the time for planting 
cotton has been a success. 


COTTON IN EGYPT. 

29. Egypt. Cotton Industry. {Int, Rev, of Agr., xxii., September, 1931, p, 543.) 
Weather conditions appear favourable for the crop, but it is feared that yields 
will be low owing to the liindrance to harvesting operations caused by the poor 
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^ondltioii ol the fanners. Private estimates point to a reduction of 15 
per cent, oompared with last yearns figure. Harvesting is general throughout the 
ocmntry, including the Sakellaridis area, but arrivals at Alexandria have been 
•malL The Government is using all means in its power, particularly by active 
propaganda abroad conducted personally by its members, to increase the con¬ 
sumption of Egyptian cotton. In the country itself the Government has adopted 
the following measures: (1) The institution of a commission to examine the ex¬ 
penditure incuired from the time of harvesting to arrival at port of destination 
and to reduce such expenditure to a minimum; (2) the allocation from the General 
State Reserve of £E1,000,000 for the assistance of rural proprietors; (3) the con¬ 
cession of delayed payment of agricultural rents due for the current agricultural 
year 1930-31; (4) the reduction from 20 to 10 piastres of the fixed duty levied on 
every kantar of ginned cotton produced in Egypt (this refers only to the crop of 
this year). 


COTTON IN THE UNITED STATES, 

80. The American Cotton Situation. By W. Whittam. (Text, Rec,, xlix., 588» 
1931, p. 31.) A discussion of the remarkable proposal of the Federal Farm Board 
to plough under one-third of this year’s crop. In the author’s view it would be 
no easy matter to persuade any considerable number of the 2,000,000 cotton 
farmers to destroy one-third of a crop already “ made,” paid for in labour, seed, 
fertilizers, rent, taxes, etc., on the off-chance of brmgmg an increase in the selling 
price of the remainder. He is of opmion that if drastic acreage reduction next 
year could be assured it would do more than almost anything else to put the 
codton situation on a sound basis. 

81. Cotton Consumption in the United States. (Text, Rec., xhx., 682, 1931, 
p, 69.) While it is not yet ostabhshed that the United States consumption of 
cotton has definitely turned upward, present indications are that it has ceased 
declining, and it is unquestionably on a much higher level than at this time last 
year, according to the Now York Cotton Exchange Service. 

82. American Textile Notes. By W. Whittam. (Text, Rec,^ xlix., 582,1931, 
p. 76.) The author discusses the handicaps under which the cotton producers 
have to struggle. It is stated that the average income of a a cotton farmer m 
Eastern Carolina on the present value of his product is 36 cents a day. 

88 . American Cotton Crop Forecasting. By J. A. Tixld. (Text, Weekly^ 8 , 
1931, p. 66. Abstr. from Sumrn. of Curr, Lit., xi., 19, 1931, p. 626.) A review 
is given of recent history of crop-reporting methods m the U.S A., and the present 
** boll count ” system is explained. This is used to chock the “ crop condition ” 
opimons sent to the Department of Agnculture by their 14,000 reporters. Simi¬ 
larly, the acreage reports are checked by data obtamed by measuring from motor¬ 
cars the frontage of the fields to the highways. Illustrations of the improved 
precision in the Department’s forecasts since 1924 are given. 

84. A Forecast of American Cotton Prices. By W. H. Slater. (Text, Rte„ 
xlix., 581, 1931, p. 38.) This note and the table attached contain the author’s 
annual attempt to forecast the season’s average price of futures in Liverpool from 
August, 1931, to August, 1932, for crops rangmg from 9,<X)0,000 to 16,000,000 bales. 
The table is calculated on the theory of the correlation of percentage changes 
between related variables. The method of using the table is desenbed. 

85. “Cotton Trade Journal” (New Orleans, U.S.A.). Tho International 
Trade Edition for 1930 of this journal contains a mass of useful material and 
artioles dealing with cotton in tho principal cotton producing and manufacturing 
oountries of the world. Interesting articles are contributed by Sir William 
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Himbufy on Great Britain's effort to establish cotton^growing in idErio% and 
by Mr. N. S. Pearse on the work of the Intemational Federation of MMter Cotton 
Spinners and Weavers. 

86. Flohida. CoUcn (RpL of Affr, Exp, Sta,, 1930, recently re- 

oeived.) During the year cotton variety and breeding tests and fertilizer tests were 
continued, together with investigations on boll weevil control. 

COTTON IN FOREIGN COUNTRIES. 

87. ABOBimNA. (Int. Rev. of Agr,, xxii., September, 1931, p. 643.) The per¬ 
sistent and excessive rains of the last few months have seriously damaged the 
crop in the Chaco, the leading producing region, so that it is in great part lost. In 
the province of Corrientes, where conditions are very favourable to the crop, the 
Government is instituting active propaganda for the increase of acreage by means 
of free distribution of selected seed. 

88. Association CoTONNikRB Coloniale. We have received a copy of Btdl, 
No. 3, 1931, Notes are included on cotton-growing in Algeria, Haute-Volta, 
Sudan, Ivory Coast, Togoland, Belgian Congo, Mozambique, etc., and in addition 
an accoimt is given of the cottons exhibited at the Paris Colonial Exhibition. 
There is also a paper by G, Carle on whether it is better to grow long or short 
staple cottons in Morocco. 

89. Lb Coton dans l’Ditbanoui Franqais. By R. L Joly. (Coton et CvU. 
Coton , vi., 1, 1931, p. 1.) The yield of raw cotton has increased in 1926-29 from 
288 to 650 tons, but in a very variable way. The 3 deld per hectare has oscillated 
between 145 and 700 kilos, with a mean of 250 to 300. In the bettor favoured 
regions 0. peruvianum, “ Tende ” cotton, is mostly grown, and in the poorer regions 
O. pxinctaium, “ Tchiki or “ Tiki ” cotton, is cultivated. 1'he bulk of the paper 
consists of a general discussion of cotton cultivation in Oubangui, with special 
reference to local conditions of climate, etc., and the more political conditions of 
purchase by Government, etc. The cost of cultivation of a hectare is estimated at 
from 445 to 600 francs (£3 12s. to £4 16s. 8d.). 

40. Bttjdb Teohnologiqctb de Cotons de l’Oubangui-Chari. {Coton et Cult. 
Coton., V., 3,1930, p. 266.) Three cottons of native growth have been examined. 
They are derived from O. punctatum Guill. et Perr., a small plant of 1 m. high, with 
small leaves, and white flowers without petal spot. The cotton is frequently 
stained yellow as a result of insect attack, and contains a considerable proportion 
of immature hairs, probably due to faulty cultivation. Apart from these dis¬ 
advantages the length of fibre and the yield are good. The tensile strength 
is low owing to the presence of immature hairs, but it is stated that the 
cottons present good characters, and under proper cultivation might prove of con¬ 
siderable value. 

41. Bouake Cottons : Characteristics. By H. de Balsac et Roehrich, (Coton 
et CuU. Coton., vi., 1,1931, p. 47. Abstr. from Summ. of Curr. Lit., xi., 16,1931, 
p. 440.) A technological study of six cottons from Bouake (Ivory Coast). Of 
these, O. barbadenae, O. brasihenae, G. perumanum, and Ishan are cottons of 32 to 
33 mm. The barbadense cotton is rather mixed, peruvianum and hrasUimae some¬ 
what better, and Ishan good. Karunganni grows to a length of 28 to 30 mm. and 
Garrah Hills to about 18 mm. The first four cottons have greater weights and 
diameters than Egyptian cottons of similar length. Ishan has a strength of 41*6 
kg. per sq. mm., Garrah Hills about 29*3 kg., and the others about 35 kg. Kamn- 
ganni will spin to 40*8, Garrah Hills to 20*8, and the other four to 60*8 or a little 
higher. Notes are given on the methods of cultivation. 
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M. PlKimAK OOITOV: CUUTIY4TI0H AND MAinTFAOi0BB. {Teiet. Bee., xlix., 
881, 1931, p. 78.) It is stated that notwithstanding the fact that during the past 
lew years larger quantities of Peruvian-grown cotton have been exported to Great 
Britain, the progress of the industry, in spite of intensive efforts made to encourage 
it, has been very slow. The most important cotton grown is Tanguis, which on 
account of its woolly nature lends itself admirably to admixture with wool in the 
manufacture of woollen goods. 

On the manufacturing side. Government is endeavouring to stimulate local 
production, but textile imports still constitute the third most important item on 
the import list. It is considered that when pohtical affairs are settled there will 
be opportunities for British mills to obtain orders for many lines which cannot be 
supplied from local sources. 

SOILS AND MANURES. 

48. Thb Waste Products op Agriculture: Their Utilization as Humus. 
By A. Howard and Yoshwant D. Wad (Humphrey Milford, Oxford Univ. Press, 
1931, price 7s. 6d.). This is a book that marks a distinct step in advance, for it 
outlines a 83n3tem of dealing with the miscellaneous refuse of an Indian farm which 
provides a large supply of finely divided humus. This forms a manure which can 
be easily incorporated into the soil, and which in its formation need only employ 
about a quarter of the available supply of cowdung. Three-quarters of the latter 
is therefore left to provide the fuel that is in universal use throughout India, 
and consequently the contention—hitherto in possession of the field—that to bring 
manuring to a proper state of efl&ciency requires the use of the whole of the cow- 
dung (or failing that, of expensive artificial manure) is rendered nugatory. 

The greater part of the book is taken up with the underlymg chemical and 
biological foundations upon which the work is based, and with the chemistry and 
biology of the actual facts of the process used. The process is then described in 
detail, and is one that a little training should enable any mtelligent man to carry 
out. The actual residues employed at Indore include cotton stalks (broken up 
by laying them on the road), sunn hemp, sugar cane trash, weeds, dead lea'^*^, 
stoaw, damaged stalks, sugar cane stumps and the hke, waste paper, shavings, old 
uniforms, etc. These are well mixed to brmg the carbon-mtrogon ratio to approxi¬ 
mately 33:1, and fermented in pits with the aid of the urme earth from the cattle, 
a quarter of the cowdung, and a proper quantity of water, with the necessary 
adjustments at various times to keep conditions constant. After about three 
mouths a compost is obtained which is in a state of fine division, and which is 
easily incorporated with the soil. Its carbon-nitrogen ratio is close to the ideal 
10:1, there is little or no loss of nitrogen m its formation, and it has a very satis¬ 
factory nitrifying power. Fermentation, incidentally, is carried out at a tem¬ 
perature which prevents smells or the breeding of flies, and the process, conse¬ 
quently, should prove of great benefit in dealing with the sanitation and hygiene 
of tropical villages. 

The process, evidently, has great affinity with that of the adoo method, but 
has the great advantage of cheapness, and has been found on the whole to give 
better results in a warm climate. The book is one which must be upon the table 
of everyone who is ooncemod with soils, crops, or tropical hygiene. 

44, Cotton Plant: Manubino. By V. N. Mandruigin. (Chem. Abstr., 25, 
1931, p. 1936. From Vdobrmi i Urozhai {Fertilizers and Crops)^ 2, 1930, p. 363. 
Abstr. from Snmm. of Curr, Lit., xi,, 1931, p. 440.) Trials with various 
nitrogenous fertilisers over a period of two years are reported. When applied 
at the time of planting, the best results during the year of application were from 
ammonium sulphate, followed by potassium nitrate, calcium cyanamide, am- 
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moaiiun nitrate^ and urea. The beet after-effects were shown by amwonittW 
nitrate followed by aminoniitin Bidphate> potassium nitratei urea, and oalcittm 
pyanamide. The highest total increase in yield for the two years came tom 
ammonium sulphate followed by ammonium nitrate, potassium nitrate, caldum 
eyanamide, and urea. When the same fertilisers were added during the process 
of boll formation, the calcium eyanamide was the most effective during the first 
and second years. In general, the increase in yield was higher when the fertilisers 
were added later in the process of growth. This is in accordance with the results 
of physiological experiments which show that cotton takes up more nitrogen in 
the later stages of growth than durmg the early part. 

CULTIVATION, IRRIGATION, GINNING, USE OF SEED, ETC. 

45. Mechanical CJotton Picker. (Queenslander, Brisbane, July 16, 1931.) 
Describes a mechanical cotton picker invented by Mr. J. Ferrier of Brisbane. 
It 18 claimed that under normal conditions the machme will pick 100 per cent, 
of the crop, and the capacity is estimated at eight times that of a single person. 
A demonstration was given at Gatton College, but was not an absolute success, 
and alterations were made which effected a big improvement. Recently the 
improved machine was demonstrated to a group of interested business people, 
and the trial was sufficiently successful to be impressive. Mr Ferrier is at present 
floating a company to provide capital to construct a new machine embodying 
modifications and improvements which it is confidently expected by the inventor 
will prove successful. 

46. “ Carver ” Ginning and Oil-Extraction Plant. By C. A. Padilla 0. 
(Oaceta Algodonera, vi., 71, 1929. Abstr. from/, o/ Text. Inst., xxiL,$t 1931, 
A 378.) Ginning and cleaning machinery produced by the Lummus Cotton Gin 
Company and oil-extraction apparatus are described. 

PESTS, DISEASES, AND INJURIES, AND THEIR CONTROL. 

47. A Preliminary Report on an Investigation into the Biolooicaj, 
Control of West Indian Insect Pests. By J. G. Myers. (E.M.B. 42, 1931. 
Pubd. H.M. Slat. Off. Price Is. net.) It has been estimated by Dr. S, A. Neave 
that 10 per cent, of the effort expended upon agriculture in the Empire is stultified 
by the action of insect pests—m other words, the work of some 16-20,000,000 
agricultural workers is devoted to feedmg useless insects. It is, therefore, of the 
greatest importance that everythmg possible should be done to control these 
pests, and since in many parts of the Empire the cost is too great to allow of the 
economic use of spraying and other preventive methods, the method of biological 
control may be considered the most promising. In this connection the Imperial 
Institute of Entomology is endeavouring to build up at its parasite laboratory 
in Famham Royal a staff of entomologists highly trained m the methods of 
biological control, whose services will be available to all parts of the Empire. 
The following report by Dr. J. G. Myers, embodying the results of his preliminary 
survey of the possibihties of biological control of the insect pests of the West 
Indies and adjacent colonies, represents the initial effort of the Laboratory in this 
direction. 

In this paper the author has come to various conclusions of importance. He 
points out at the start that the idea that islands offer more promising fields for 
work is largely based on comparison of tropical islands with temperate continental 
areas—a comparison which is obviously unfair. At the same time, the areas 
devoted to many crops themselves form ecological islands on the mainland. Ha 
insists that the study of the pest should be made in an entirely primitive 
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«iiTiroiiment» in a viigm plaat-aasooifttion, to evaluate its position and to find 
out* if possible* why it has become a pest. 

Host of the problems that crop up in the West Indies are due to the intro¬ 
duction of foreign organisms, just as in Ceylon or other tropical country most of 
the crops* the common weeds and many of the animals* and even the insects* 
have been introduced from abroad. An interesting summary of the mongoose 
situation—^the first we have seen—is made, and on the whole the verdict is against 
the mongoose. The biological conditions of the different colonies and islands are 
described in some detail* and it is pointed out that insect pests are most destructive 
on the furthest outl 3 dng and smaller islands* and less so m the larger ones* notably 
so in Haiti. 

The pests themselves are then dealt with* and considered in relation to the 
biological conditions of the different countries. Those of sugar and cacao* as the 
most important, are first considered* and those of cotton follow on. A valuable 
historical and comparative discussion is given to pink bollwf)rm* leafworm, 
Stainers* and green bug. The pink boUworm* once a serious pest* has of late* 
from unknown causes, decreased to economic negligibility. It is thought that 
cotton leafworm cannot properly be attacked biologically till the focus of its 
migrations is discovered. Introduction of parasite enemies of stainera from 
Queensland or Nigeria is suggestc^i. 

References and maps conclude this valuable report* which should be in the 
hands of all who are interested in biological control. 

48. A Chbmotbopometer. By J. W. Folsom. (/. of Boon. Ent., xxiv., 4,1931, 
p 827.) A simple form of chemotropic apparatus and its method of operation 
are described. Records of chemotropic reactions of the Mexican boll weevil, 
obtained with this apparatus, are given. 

49. A New Type of Insect Cage. By F. F. Smith. (J, of Econ, EnL, xxiv., 
4* 1931, p. 914.) A description and illustration of a micro-cage devised for 
confining leafhoppers and certain other insects to small areas on leaves or stems 
of plants. The advantages claimed for this type of cage are as follows; (a) Isola¬ 
tion of mdividual insects for detailed records on biology. The insects were reared 
in these cages without apparent mterference with their normal activity. (6) Lo¬ 
calization of feeding of the insect. The insect may be confined to definite small 
areas on the stem or either surface of the leaf. The histological and symptomatic 
studies of the plant parts fed upon are thus facilitated, (r) Self-support. No 
weight of the cage need be home by the plant, (d) Ease of manipulation and 
adjustment of pressure on the plant parts, (e) Compactness. Sixteen cages 
have been used at one time on a plant m a smgle 8-uich pot. (/) Small cost and 
ease of construction. 

50. Cotton Boll Weevil has no Hibernation in Laguna District op Mexico. 
By C. S. Rude. («/. Econ. Ent.y xxiv.* 8* 1931, p. 761.) Evidence goes to show 
that the boll weevil does not have a true hibernation period m north-central 
Mexico. On February 17 a newly emerged adult was found in cotton bolls that 
had been picked the previous season. Three hve pupsa were also found while 
cutting open dry cotton bolls on February 28, and two old weevils were taken 
from a flight screen in a field where cotton stubble had been ploughed under the 
previous month. This part of Mexico is a desert plateau about 3,700 ft. above 
sea level, where cotton is grown under irrigation, the annual rainfall bemg lees 
than 9 ins. 

5L The White-Fly op Cotton. (Agr. and Livestock in India, i., 4,1931, p, 486.) 
Lpi a letter to the Editor, Mr. W. Roberts writes that Mr. Husain's criticism* of 


* C/. Abstr, 485, p. 266, Vol. VHI. 
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hjB articles in the Emubs Corron GBOwma Buyudw^ is eminently fair. Be 
continues: **As regards the relative infestation of 289F and 4F, it appears 
that up to August 289F showed distinctly less infestation than 4F. There is 
some indication that early spraying is more effective than late spraying, and the 
July attacks might possibly affect yield more than August>September attacks. 
Be that as it may, we are told nothing re ultimate yields of the plots or plants 
comp6kred. Without that the method employed means very little. In my 
articles 1 have quoted relative average yields of 4F and 289F for several years, 
and it is qmte obvious from those figures that, whatever the cause, 289F is far 
more immune than 4F. Our observations during bad years such as 1928 and 
1929 at Khanewal, though lacking the scientific precision of Mr. Husain, certainly 
indicated heavier infestation of 4F. Further, the cage experiments give strong 
indications, which are fully confirmed in this last season's work, regarding the 
vital importance of ‘white-fiy* as it affects yields. The ‘disease’ or failure 
of the crop is more important to me than the ‘white-fly’ as such, but even so 
Mr. Husain's and Mr. Trehan’s researches go to prove more and more that ‘white- 
fly* is the vital factor m the case. 

“ As regards 3F in 1913, Mr. Husam is probably right in considering jassid as 
the main cause of failure, but the writer recalls a remark of the late Mr. Hewlett 
during a visit to Lyallpur about 1914 m which he said that he found much more 
'white-fly* about m the cotton than jassid, and he doubted whether we were 
always accurate m our nomenclature.** 

52. Damage to Cotton by Crickets. By J. W. Folsom. (J. of Econ, Em., 
xxiv., 4, 1931, p. 807.) Much new information is here presented on the field 
cricket (Qryllua aaaimilis) as a cotton p^t. The life history, results of observa¬ 
tions and experiments on habits, and methods of control are given. 

58. Cage Tests of the Effectiveness of Insecticidal Dusts foe the Control 
OF THE Cotton Flea Hopper. By K. P. Ewing. {J. of Econ. Em., xxiv., 4, 
1931, p. 821.) Durmg the summer of 1930 a new method of conducting toxicity 
tests for control of the cotton flea hopper (PaaUus aeriatua Reut.) was put mto 
practice, and proved quite satisfactory. Small cages 18 by 18 by 24 ins., covered 
with fine-mesh brass wire cloth, and designed to rest on a stool 1 ft. high, were 
used. Approximately 50 insects were placed m each cage for each test. Seven¬ 
teen insecticides, combinations of insecticides, or inert materials were tested as 
dusts for their toxic effects upon the cotton flea hopper. In mAking the applica¬ 
tions, small cyhndrical dust guns, approximately 2^ in. in diameter and 1 ft. long 
were used. The dust, at the rate of 12 lb. to the acre, was applied to the plants 
from outside the cage or through the screen. A total of 193 tests was completed, 
and there were also 56 cages m which the insects were left untreated as checks. 
In 122 of the test cages adults were placed on croton, in 49 nymphs were placed 
on croton, and in 22 adults were placed on cotton. Briefly summarized, the 
results were as follows: The 4 per cent, nicotine dusts proved more effective in 
killing adults and n 3 rmphs than the 2^ per cent, nicotine dusts. Sulphur was 
very much more tdxic to n 3 rmphs than to adults; each of the three grades of 
superfine sulphur being more toxic than the flowers of sulphur. A most striking 
result was the high kill secured by both sodium fiuosilicate and the commercial 
mixture of calcium arsenate and Paris green. Neither barium fiuosilicate, nor 
pure calcium arsenate, nor any of the homo-mixed Paris green combinations, 
showed any promise as practical insecticides for cotton flea hopper control. 

64. Tanganyika. Taetae Reaearch. {Taeiae Rea. Ann. Rpt., 1930.) Describes 
the work in progress to control tsetse fly by means of organized grass biirning, 
inject traps, tree poisoning, thicket barriers, and by means of parasites, etc. 


♦ Cf. articles by W. Roberts on pp. 181 and 275, Vol. VII. 
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55« Tm JmvKUJj Mycsologioal iNSTmrTB. {Trap. AgricuUure, viii., 10, 1931, 

L 276.) A good general account, copied from The Times, of the work of the 
ititute (formerly known as the Imperial Bureau of Mycology). The Bureau 
was founded in 1920 and has two main functions: (i.) to identify and describe 
specimens of fungi sent in by deld workers from all over the Empire, and, if 
necessary, to advise on control measures; (ii.) to act as a clearing-house of infor¬ 
mation for aU matters relating to plant diseases, other than those caused by insects. 

56. Fubthbr Studies on Leat-Cubl of Cotton in the Sudan. By T. W. 
Kirkpatrick. (Reprinted from BtiU. of Ent. Res., xxii., 3, September, 1931.) 
Summary: The reasons for adoptmg the name “ leaf-curl ” for the virus disease 
which is manifested by symptoms of “ leaf-crinkle ” on certain varieties of 
cotton, and by “ mosaic ” on certain others, are discussed. A brief review is 
given of the very few references in previous literature which are relevant to 
laaf-curl. XTp to the end of February, 1931, 168 straightforward attempts had 
l>ecn made to transmit crinkle from Sakcl cotton to Sakol by means of white-flies 
(Bemisia gossypiperda ^Iisra and T.iamba), of which no fewer than 157 were 
successful. No transmission was obtained with any other insects, A single 
white-fly can transmit the disease to a healthy plant, though infection is less 
regularly obtained when one or only a few white-flies are used. There is a large 
amount of negative evidence, which indicates that the virus is not transmitted 
through the seed of 8akf‘l cotton. There is also no evidence that it can be trans¬ 
mitted through the soil. In nearly 200 contrf>llocl experiments the incubation 
period of the virus in the plant varied from eight to thirty-four days, but over 
two-thirds of the recorded periods was between (eleven and nineteen d&ys. 
PCisible causes of the variation in the incubation period are discussed. Little 
is known with certamty about the factors winch influence the severity of the 
disease. At least one case of complete recovery from the disease appears to have 
been observed; partial recovery is not infrequent. Dtiails are given of observa¬ 
tions and experiments made on three strains of Sakel cotton selected for resistance 
to crinkle. Though none of them was immune, two at least showed a high degree 
of comparative resistance and a greater tendency to recover than ordinary Sakel. 
Whito-flics can pick up the virus from those parts of an infected Sakel plant 
which show no symptoms, and transmit the disease to healthy Sakel. It is at 
present rather doubtful whether they can pick up the virus from a plant which 
has been infected but before the symptoms develop. In order to transmit the 
disease, it is not necessary that white-flies should have fed on crinkly plants as 
adults, provided that they have done so as larva?. White-flies which have picked 
up the virus remain capable of transmitting it for seven days, and very probably 
throughout their life. Uninfected adult white-flies can pick up the virus from 
crinkly Sakel in just over three hours (and possibly in a shorter time). Trans¬ 
mission was, however, only obtained on two plants out of five, w^hon the time 
available for picking up the disease was three hours and twenty minutes. WTien 
it was four hours and thirty nunutes or longer, transmission was obtained in every 
case. Infected white-flies can transmit the disease to healthy Sakel plants in 
thirty minutes, and the whole process of infection of the white-flies and of the 
healthy plant has been accomplished in six hours thirty minutes, l^e virus 
cannot be transmitted tlirough the egg of the white-fly. Crinkle can bo trans¬ 
mitted by white-flies from Sakel cotton to Bamia {Hihiscus eaaulentus L.), to 
Til {Hibiacua mnnabinua L.), and to Karkade (Hibiscus aabdariffa L.). The 
symptoms on these plants resemble fairly closely those on Sakel. The virus is 
readily transmitted back from Til to Sakel, but re-transmission from Bamia to 
Sak^ has not yet been obtained; although transmission from Bamia to Til, and 
from these infected Til plants to Sakel, has been successfully acoomphshed. In 
order to infect Sakel from Bamia it therefore appears necessary to pass the virus 
IX. 1 6 
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through Til. Crmklo has also be^ observed on garden hollyhocks. When 
white-dies from crinkly Sakel are transferred to American cotton of the vaziefy 
Watts Long Staple, a conspicuous mosaic is regularly produced, but none ol the 
ordinary B 3 rmptoms of crinkle appear, except occasionally the faintest traces 
which do not persist. Mosaic can also be readily transfem^ by white-flies from 
infected plants of Watts Long Staple to healthy plants of the same variety. 
Attempts to transmit it by needle have failed. No ease of complete recovery 
from mosaic has been recorded, but partial recovery, as with crinkle on Sakel, 
is not uncommon. The incubation period of the mosaic manifestation of the 
virus in Watts Long Staple is similar to that of crinkle in Sakel. White-flies from 
crinkly Bamia have not produced any s 3 anptoms on Watts Long Staple, but 
typical mosaic is carried by white-flies from crinkly Til. When white-flies are 
transferred from Watts Long Staple plants with mosaic to healthy Sakel, no 
83 nnptoms of either crinkle or mosaic are manifested; but it is shown that such 
l^el plants harbour the virus in a masked form, since when white-flies re-transmit 
it from them to healthy Watts Long Staple plants, typical mosaic is produced. 
Minor experiments on the transmission of mosaic show that it behaves similarly 
to crinkle. Reasons are given for considering that crinkle and mosaic are different 
aspects of one virus, the symptoms of which vary according to the host-plant. 
Lists are given of a number of other varieties of cotton to which transmission of 
the virus by white-flies has been attempted. Some of those develop crinkle only, 
some mosaic only, a few may show the symptoms of both crinkle and mosaic in 
the same plant, while on some—^particularly Asiatic cottons—no s 3 rmptoms have 
been produced. There is no indication that such plants harbour the virus in a 
mask^ but transmissible form. A few minor transmission experiments are 
described. Possible virus diseases have been observed on lubia, French beans, 
and gubein {Solanum dvbium); these, however, if virus diseases at all, seem to 
have no connection with loaf-curl of cotton. . . . Apart from the selection of 
resistant strains of cotton, the only possibilities for the control of leaf-curl lie 
in control of the white-flies or the control of the initial sources of infection early 
in the season. ... It is behevod tliat the virus Is carried over from one season 
to the next mainly in the ratoon cotton plants w hich survive the “ dead *’ season 
and produce new growth which is almost always crinkly, when the land which 
had been under cotton is irrigated for lubia and dura in August. It is hoped 
that the new rotation proposed by the Sudan Plantations Syndicate will make it 
possible to eradicate this ratoon cotton. 


OENEBAL BOTANY, BBEEDINO, ETC. 

67. Cotton Plant ; Electrical Stimulation. By K. A. Wysotsky. (Bot. Centr., 
18, 1931, p. 331. From Acta Univ. Asice Med., Tashkent, 1929, Ser. x., Faso. 1, 
20S. Ai^tr. from Summ. of Curr. Lit, xi., 17, 1931, p. 489.) The effects of 
changes in atmospheric electricity on the growth of cotton was studied at the 
Turkestan selection station. A system of wire nets was placed over the plants 
and electrification applied at different periods. A midday negative action pro¬ 
duced retardation in the development of the plant, while a positive action in 
the evenings produced an acceleration of the development. Both actions gave 
an increase in the yield, the effect being greater with the positive electrification. 
58. The MsETiNa or the International Assooution of Plant Breeders, 
Berlin, 1931. (Received from Imp. Bur. of Plant Genetics, Cambs.) Among the 
many matters of interest discussed at tbe meeting wore the following: The breeding 
of wheat for rust resistance, intergeneric hybrids—with special reference to wheat 
and rye, land races of wheat, plot tests, the possibility of establishing a plant 
breeders* ** protecting law,** breeding of forest plants, etc. 
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M« iKTlBOtHliBlo Hybbids bbtwxbh Oo9sypium AND Thurberia. By S. C. 
Hariaad and 0. S. Attack. {Amer, Nat,, 66, 1931, p. 380. Abstr. from Plant 
Breed, Ahatrs., ii., 1,1931, p. 30.) The chromosome number of the wild Arizona 
cotton Thurberia thespesioides A. Gray is thirteen as in ^ Asiatic cottons. 
Hybrids have been obtained of it with Oosaypium stochsii, G, Davidaonii, and 
two New World Sea Island hybrids as females. Only in the latter case were 
mature plants obtained. The petal spot of the Thurberia parent was, contrary to 
expectation, not dominant, suggesting that the New World parent contained two 
recessive genes for this character. The hybrids were all sterile. The above results 
warrant the inclusion of Thufberia in the genus Goaaypium, and the name 0, Ian- 
ceoeforme Miers is suggested. 

60* The Application op the “ Method of Maximum Likelihood ” to the 
Estimation of Linkage. By J. B. Hutchinson. (Reprinted from Oenetica, 14, 
1929, p. 519.) Summary: The “ Method of Maximum Likelihood ” developed 
by Dr. B. A. Fisher is applied to the problem of estimating linkage in cases in¬ 
volving complementary and duplicate factors. Variances are calculated for exist¬ 
ing formulfie, and their efficiencies are determined to show that the “ Method of 
Maximum Likelihood ** is in all oases superior to any other method of estimation. 
The amount of information supplied per plant by Maximum Likelihood formulae 
for FjS and back crosses, and by other formulae for F^s, b calculated and compared 
with the amount of information supphed per plant by a simple—^that is, completely 
classified—back cross. From Figs. 2, 3, and 4 it is possible to estimate the size of 
family necessary to give any required degree of accuracy. 


FIBRE, YARN, SPINNING, WEAVING, ETC, 

6L Reseaeoh in the British Cotton Industry. By Dr. R. H. Pickard. 
(Cotton, M/c, xxxvii., 1789, 1931, p. 29.) A very interesting account of the work 
of the Shirley Institute, dealing more especially with the various problems under 
investigation in the new Spinning and Weaving Departments. 

69. Cotton: Chemical Characteristics. By G. Kita et al, (J, CeUtdoae Inst, 
Tokyo, 7, 1931. Abstr, from Summ, of Curr. Lit, xi., 16, 1931, p. 431.) A table 
is given showing the oil contents and copper numbers of 11 different kinds of 
cotton, and abo the iodine numbers of the raw and scoured cottons. The iodine 
numbers agree comparatively well with the copper numbers. 

68. Microscopical Examination of Defects in Textiles. By H. Elhs. (Text. 
Rec,, xlix., 682, p. 29, and subsequent number.) The article is intended to reveal 
the scope and practical uses of mioroscopioal technique in some of the problems 
most frequently arising during ordinary factory routine, and thus to assist in estab¬ 
lishing by microscopic^ methods the relativity of cause and effect with regard to 
certain defects which are constantly recurring in textile materials. 

64. Fxbre Am > Fibre Markets. ByG. E. Ck>okson. (Text, Rec,, xlix., No. 681, 
1931, and subsequent numbers.) A general and readable account of the chief 
fibres in use, including cotton, kapok, coir, flax, hemp, jute, ramie, and sisal. 

66* Standardization in the Textile Industry. By Dr. A. Niemeyer. (Testi, 
Rec,, xhx., 681, 1931, p. 39.) Discusses the limitations and restrictions which 
stand in the way of standardization. 

66, Cotton: Oil Sprayino. Southern Textile Association. (Cotton, U.S., 96,1931, 
p. 688. Abstr. from Summ, of Curr, LU,, xi,, 16, 1931, p. 420.) Good results 
have been obtained by the use ol varying amounts up to 0*33 per cent. The oil 
keeps down floating dust so that cardUng and spinning rooms are much dbaner.' 



84 THE EMPIBB COTTON GBOWING EBVIEW 


No offeot on breaking etrengih has been observed* but in some oases it has been 
found that with oiled cotton the cards require more frequent stripping and the 
web oontainB more neps. 

Rubbbr-Spbayed Cotton: Attlication. By W. Pickard and J. West. 
(M/c.) (E.P., 361,248 of 20/6/30. Abstr. from 8umm, of Cwr. Lit,, xi., 16, 1931, 
p. 421.) It is claimed that cotton can be spun to finer counts and a stronger, fire¬ 
proof yam by spraying with a solution of rubber in naphtha, followed by spraying 
with water to which has been added bicarbonate of soda and sulphuric acid. It is 
convenient to apply one part of rubber solution to nine parts of cotton at a point 
in the opening machinery where the cotton is subject to an air blast. The fire¬ 
proofing solution (4 oz. of bicarbonate and 1 oz. of sulphuric acid per gallon) is 
applied after the naphtha has evaporated, the vapour being drawn off by exhaust 
fans. 


68. Cotton Opening and Cleaning Machines. By J. S. Bachman. (Rome, 
Georgia, U.S.A. E.P., 362,624 of 10/6/30. Abstr. from Sumtn, of Curr, Lit,, 
xi., 16, 1931, p. 443.) Cotton cleaning machines, especially scutchers or openers, 
having means to set a volume of air in motion, are characterized by a “ concave *’ 
of a beater or opener to which fibrous material is fed, a current of air coming 
through the concave (through v hich some of the coarser particles of foreign matter 
will sift), and circulating from one end to the other of the machine through means 
for screening out the fibrous material, including a pair of cages and means to 
separate the air from the fibrous material, and to direct the separated air through 
an equalization chamber and a conduit back to the concave, whereby always the 
same cxurent of air circulates. The fibrous material goes only once through the 
machine and can be fed to and removed from the machine without stopping the 
current of air. 

68 . Methods of Hand Spinning in Egypt and the Sudan. By Grace M. 
Crowfoot. (Pubd. by County Boro, of Halifax, Bankfield Museum. Price 3s. 
Abstr. from J, of Text, Inst,, xxii., 8,1931, p. 136.) The author, who is well read 
in the subject, has travelled far and wide in the districts mentioned to obtain 
first-hand definite information on what might be termed the origins of spinning. 
It is interesting to be able to trace the gradual development of hand spinning from 
the simple process of twisting fibres together by the use of the fingers of both hands 
to the highly developed method of the suspended spindle spinning made familiar 
by classical pictures of Greek and Roman arttsts. The book is fully illustrated 
with photographs and drawings taken on the spot and showing the natives actually 
spinning in the several ways described. 

70. Crompton and Knowles Looms : Standardization. By A. Palmer. (Mtch. 
Eng,, 58, 1931, p. 411. Abstr. from Summ. of Curr, Lit,, xi., 16, 1931, p. 446.) 
An illustrated report of a lecture describing research on weaving efiSciency, causes 
of stoppages, and so forth, that has led to the standardization of looms. In the 
prdiminary investigations it was found that the proportion of total cloth costs 
attributable to weaving was 26-40 per cent., and that weaving costs could be 
analyzed into direct labour 63 per cent., indirect labour 12 per cent., and overhead 
36 per cent. An analysis of weaving output showed that the efficiency reached 
was not much above 76 per cent., under the ** best existing conditions,’* in these 
American mills, and that the looms were frequently idle for 16 per cent, of the 
working day, waiting for the weaver’s attention. The lesson drawn from this was 
the need for a reduction in failures on the part of warp and weft, and an analysis 
of the causes and location of breaks was undertaken. The great majority of warp 
'breaks were located at the healds and near the reed, at the sdvedge ends. 
Improvements in the lay, harness, and picking fictions have been efieoted* 
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SliiliiMiyttlie study of welt breaks lod to changes in the thread holder and bobbin 
gire^ways of the magazine. The need for adapting the loom to a wider rangeof work 
was also realized. As a result, Crompton and Knowles loom works now make one 
standard frame to replace twelve patterns, and have so arranged the various parts 
as to be interchangeable. Thus, plain bearings can be exchanged for roller 
bearings and a non>automatio loom converted into an automatic loom merely by 
adding a magazine. It is claimed that the improvements effected have saved 
34 per cent, in the cost of weaving, reduced “ seconds ” by 60 per cent., and 
increased weaving efficiency by 11 per cent. 


TRADE, CO-OPERATION, ETC, 

71. Cotton Baud Wrapping Cloth. (Text, World, 80, 1931, p. 40, Abstr. 
from Svmm, of Curr. Lit,, xi., 16, 1931, p. 446.) Some notes are given on the 
progress made recently in the U.S.A. in the substitution of cotton for jute for baling 
purposes. One firm is making a 12-oz. cloth, 45 ins. wide, in plain and lock-stitch 
leno weaves. Another firm is offering a sacking, 42 ins. wide, lOJ to 11 oz. per 
yard, at a price of 13J cents per yard (June 16). A third firm that has for years 
been making jute cloth is now making a cotton sacking with '' just sufficient jute 
to serve as a binder.** 

78. Cotton Paraohittes. (Text. Rec., xiix., 588,1931, p. 40.) Practical trials 
of cotton parachutes carried out by the U.S. Navy Department clearly indicate 
tiiat the cotton parachute closely approaches the silk parachute in performance 
as to rate of descent, opening time, strength, and ability to function after storage 
in the pack for sixty days. The cotton cloth increased the weight of the equip¬ 
ment by 1 lb. (from 18 to 19 lb.), an increase well within practical limits. A 
specification for cotton parachute cloth has been prepared, and cotton yams suit¬ 
able for this purpose are now being woven commercially in the United States. 


MISCELLANEOUS, 

78. Tee World Textile Crisis. By Dr. A. Niemeyer. (Text, Ree„ xliz., 588, 
p. 32.) Discusses the position in Europe, the United States, and Japan. 

74. Lanoashirb and the Far East. By Freda Utley. (G. Allen and Unwin, 
London, 1931. Price Ifis. not.) The book is a careful study of Japanese, and to 
a less extent Indian, competition in the cotton industry. Miss Utley strikes the 
same note that has been struck in this and in many other publications: '' The 
absurdity, or rather the tragedy, of the v hole position today lies in the fact that 
the ability to produce more wealth leads mevitably to greater impoverishment. 
Society now suffers simultaneously from unemployment and from want, in a 
world where machinery stands idle and the primary producers can be rained 
by the very abundance of Nature’s harvests.” 

Miss Utley endeavours to show that the opinion largely held, that efficiency 
of labour is greater here than in Japan, and capital cost less, is an illusion, and 
therefore that reorganization wiU not be sufficient to enable us to recapture our 
lost markets in the East. But in this she seems to have lost sight to some extent 
of the well-known law of diminishing returns, which in ordinary phraseology 
may be put as saying that things hardly ever turn out so badly (or so weD) as 
was expected. The gloomy condition of things that she describes among the 
Japanese peasantry indicates one direction at least from which may come a 
relaxation of the pressure. 
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75* Th» LiVBitPOOL Cotton Mabxiit. II. The Spot Mabbto. By R. G. Wood. 
(Trop. AgrieuMwte, viii., 10» 1931, p. 274.) Beals mainly with the actual methods 
of sale of raw oottcm. 

[Of, Abstr. 590, Vol. VIII. of this Review.] 

76. Staple Lengths op World Cotton Crops. By W. W. Fetrow. {/n«. 
Oct, BvU.t ix., 84,1931, p. 212.) In the two tables included in this report Table 1. 
shows the estimated staple length of cotton produced in the chief ootton-growing 
countries of the world from 1925-26 to 1929-30; in Table n. the data in Table I. 
are combined to show the average annual production and percentage distribution 
of cotton grown in the United States and in the principal foreign countries, by 
staple length groups. 

77. The Textile Exchange. We have recently received from the Organizing 
Secretary a copy of a brochure giving the following particulars regarding the 
new Textile Exchange which is being established in London with headquarters 
at 1-3 St. Paul’s Churchyard. The premises, when in a few weeks they are 
completed, will afford facilities for trade associations to hold conferences or 
special meetings, and for members of British and overseas firms connected with 
the textile industry to meet in comfortable and social conditions. There will 
be a select restaurant and light refreshment service, reading and writing rooms, 
private offices with telephones and stenographic service, look-up stockrooms, 
space for exhibitions, parades and special displajns, etc. There will also be an 
loformation Bureau, particularly for visitors from overseas seeking to ma^ 
contact with British firms or associations. For the benefit of students and 
researchers periodical meetings will be arranged during the lunch hour or early 
evening, in which every phase of textile industry will be discussed and ventilated 
by men with expert knowledge of their subject. 

The subscription has been fixed on so moderate a scatle (three guineas per 
a nnu m for town members, and two guineas for country and overseas members) 
that a very large membership is necessary to justify the enterprise. Further 
information regarding the project can be obtained from the Organizing Secretary, 
Mr. Vivian Carter, The Textile Exchange, 1-3, St. Paul’s Churohyard, London, 
E.C. 4. 

78. Skinner’s Cotton Trade Directoet or the World, 1931-1932. (London, 
Manchester, Bradford, New York, Montreal.) The price of the ninth issue of this 
invaluable directoiy of the cotton trade is only 20s. as compared with 30s. in 
previous years. The usual thumb-holes for easy reference to the different sections 
are included imder the following labels: Advertisers, Exporters, Merchants and 
Brokers, Waste Merchants, Spinners and Manufacturers—Great Britain, in¬ 
cluding a list of directors, etc.. United States, Germany, France, Italy, India, 
China, Japan, Other Countries—Yams, Piece Goods, Fabrics, Rayon, Mill 
Supplies, Textile Machinery, Electrical, Chemicals. All the information is given 
in the most careful detail, and valuable additions have been made to the particulars 
previously published. It is stated that although every effort is made to ensure 
that the details given are as up-to^te as possible, the period taken for the book 
to go through the press precludes the insertion of much new data. With a view 
to surmounting this difficulty, information received too late for the directory will 
be pubHshed in the columns of the Textile Weekly^ and particulars of Companies 
Reports, Balance Sheets, etc., wiU also be included in this paper. The ** Mill 
Supplies Section ” of the directory has been bound separately for the personal use 
of the mill managers. The ** Fabrics Section ” has also been bound separately for 
fm distribution to potential buyers of cotton piece goods, and as oiroumstanoes 
demand other sections wiU be dealt with in a similar manner. 
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79. CoMHXBCUL 00017PATIOI78. (Publ. by the liverpool Educ. Oomm., 1931. 
Price Od.) We have received a copy of this pamphlet, which is the fourth of a 
senes issued by the Liverpool Education Committee on the subject of the employ¬ 
ment—^mdustnal, commercial, and professional—open to young people and 
adults m the Mmrseyside area. The mam branches of commerce are dealt with 
separately m the pamphlet; all types of commercial work for girls are considered; 
statements concenung wages, pensions, hohdays, and so forth have been vended 
by competent authorities, information is given regardmg facihties for contmued 
education m commercial subjects, and a list is mcluded of books and penodioals 
recommended for use by those engaged m commerce. 


ADDENDUM 

SO. Uganda. Cotton Reports. {Ann Rpi of Dpt of Agr , 1930, Pt II) From 
the report of the Cotton Botamst for the 1930 31 season we learn that at Bukalasa 
angular leafspot was widespread, but favourable weather conditions prevented 
the development of the blackarm stage of the disease One stram, B 31, showed 
complete resistance to angular leafspot, and others, mcludmg three Acala strains, 
showed only shght susceptibility Several lines, mcludmg B 42 and B 45, showed 
excellent erect habits, were storm resistant and early and quick maturers 
Beseleotions from U 4 were disappointing in showung no outstandmg characters 
In vanetal trials S G 27, S G 27.15 13, and Local were all significantly higher 
fielders than U 4, and definitely superior m quahty Insect pests and diseases 
caused comparatively little damage at the Station durmg the season 

At Serere angular leafspot was widespread as at Bukalasa, but here agam 
favourable weather conditions prevented the development of the blackarm stage. 
In the breeding plot S6\ eral strams showed partial resistance to angular leafspot, 
particularly S G 129 The U 4 selections were more promising here than at 
Bukalasa. The S G 29 stram was grown for the first time m general distribution, 
the whole of the Kadunguru gombolola and the Mulondo Seed Farm area bemg 
planted with it. The contmuous plantmg experiment was repeated, and agam 
showed the value of kraal manure for rotammg the fertility of old plots 

From the report of the Entomologist we learn that the Assistant Entomologist 
was engaged mainly on mvestigations of cotton insects, special attention bemg 
paid to the determination of causes of bud and boll sheddmg, to the seasonal 
prevalence of msects, and to the determination of the economic status of the 
vanous cotton pests. It is said that the loss of crop due solely to insect attack 
approximately equals the amount harvested 

The Mycologist reports that during the season blackarm, Nematospom gossyptt, 
and Rhizoctona bataticola caused much less damage than m the previous season. 
Some injury to cotton seedlmgs was caused by Rhizoctona solani, A peculiar 
disease ^own locally as ** Kigabiwas prevalent m cotton plots m Buganda 
durmg the season The leaves of robust plants wilted and turned brown m the 
areas between the mam veins. The leaves quickly dried up and shed, leaving 
the plants as bare sticks Such plants were spora^c m occurrence m the plots, 
not noticeably m groups, and were found m almost every cotton plot Some 
cases of partial recovery were noticed, but durmg the dry months most of the 
plants afieoted died off completely In the stems were discoloured Imes m the 
wood, contaimng h 3 rph 8 B of a Fnsanum sp. Whether this fungus can be con¬ 
sidered as the primary cause of the disease is doubtful, as moculation of the 
fungus into the wood of healthy plants at ground-level gave no positive results. 
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PERSONAL NOTES 


OFFICERS ON LEAVE 

When an officer of a colonial Department of Agriculture (or of the allied 
departments of Irrigation, Transport, etc*) comes “ home ** on leave, ho usually 
brings with bim much information that may be of considerable value to similar 
officers in other colonies, or to the officers of the Empire Cotton Growing Corpora¬ 
tion, who have to collect, collate, and use all possible information relating to 
cotton. The Corporation would consequently much appreciate the courtesy if 
Directors of Agriculture and others would be so kind as to inform thorn, in advance 
if possible, of the names, probable addresses, and approximate dates of arrival in 
England of officers coming on leave. This would give the Corporation the 
opportunity of getting into touch 'with these officers themselves, and of giving 
the latter the opportunity of meeting with one another. A further courtesy 
would be conferred if the officers themselves, upon arrival, would call at, or 
inform, the offices of the Empire Cotton Growing Corporation, which are at the 
comer of Millbank and Wood Street (entrance by the first door in Wood Street), 
immediately opposite the offices of the Crown Agents for the Colonies. 

At the date of 'writing, the following officers are on leave or will shortly be 
arriving in England from cotton-growing countries: 


Ceylon .. 

Nigeria . 

,, .. 

Northern Rhodesia 
Tangauvika 

9* 


Mr. J. C. Haigh. 
Mr. A. J. Findlay. 
Mr, O. S. Swainson. 
Mr. W. Allan. 

Mr. T. C. Cairns. 
Mr. T. S. Jervis. 
Mr. N. V. Rounce. 
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ALBERT HOWARD, C.I.E.. M.A., 

LaU Director of Ike Inatituie of Plant Industry, Indore, and Agricultural Adviser 
to States in Central India and Bajputana (1924*31). 

The foundation of a new Research Institute at Indore in 1924 
P"*ovided an opportunity for breaking new ground in a number of 
directions relating to the production of raw cotton. In the first 
place, the best method of applying science to crop-production could 
be considered. In the second place, the improvements which add 
materially to the yield per acre could be separated from those which 
merely concern minor matters. Lastly, attention could be paid to 
the most effective ways of getting the results obtained at an experi¬ 
ment station taken up by the growers. The present paper deals 
very briefly with all these topics. 

I.— The Institute and its Organization 

To assist the reader in deciding how far the Indore experience 
and results can be utilized in the other cotton-growing areas of the 
Empire, a short account is given of the general purpose and organiza¬ 
tion of this Institute, as well as of the soil and climate of the cotton 
tract in which it is situated. 

The Institute of Plant Industry at Indore was founded on October 
24, 1924, for the following objects: 

(a) The establishment of an agricultural research Institute for 
the Indian Central Cotton Committee at which fundamental m- 
vestigations on cotton could be undertaken. In addition, a critical 
study of cotton-growing on the black soils of India, and the production 
of improved cottons for Central India and Bajputana, both for dry 
and for irrigated conditions, was included in the programme of work; 
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(b) The trainmg of post-gradoate students nominated by tiie 
Central Cotton Committee; 

(c) The provision of an agriooltural centre for the States of Cmitral 
Bidia and Bajputana, which would serve as an object-lesson for the 
development of this portion of India, and at which officers and 
cultivators, nominated by the Darbars, could be trained. 

The Institute, which is incorporated under the Societies Act, is 
supported by an annual grant of Es. 1,16,000 from the Indian Central 
Cotton Committee and by subscriptions, amounting to nearly 
Bs. 50,000 a year, from twenty of the States of Central India and 
Bajputana.* During the financial year, 1980-31, the income from 
aH sources was Es. 1,68,956, and the expenditure was Es. 1,49,377. 
The management of the Institute is vested in a Board of Governors, 
seven in number, elected by the subscribers, the Director of the 
Institute being Secretary of the Board. At no period in the history 
of the undertaking has financial assistance of any kind been asked 
for or obtained from the Government of India, or from any of the 
Provincial Governments. Bearing in mind the rapid development 
of the Institute since 1924, and the fact that the investigations have 
never been held up for want of money, it is evident that agricultural 
research, when conducted on suitable lines, need anticipate no diffi¬ 
culties in obtaining all the funds it requires from the industry itself. 

In 1929, when the scheme had been in operation for five years, 
it was decided to issue a quinquennial review in which the purpose, 
equipment, progress, and cost of the Institute could be set out in 
clear and definite form. In this way the subscribers were placed in 
a position to see not only what bad actually been accomplished, 
but also to understand the nature of the problems under investigation. 
The first of these summaries was published in book-form by the 
Oxford University Press in 1929, under the title— The Application 
of Science to Crop-Production, an Experiment carried oui at the 
Institute of Plant Industry, Indore. The work was very favourably 
reviewed in a number of scientific journals in the United States, 
Great Britain, India, Ceylon, and other countries. Its publication, 
therefore, not only helped to maintain liaison between the Institute 
and its subscribers, but also enabled workers in other countries to 
keep in touch with the investigations. Moreover, the royalties 

* In 1924, the following eight Central Indian States joined the sohene: 
Indoro, Datia, Dhar, Dewag (Senior Branch), Jaora, BaUam, Sitaman, uid 
Narsingarh. During the last three years, the following additional twelve ^tes 
of Central India and Bajputana, in order of date, agreed to support the Institute 
—Tonk, Bijawar, Barwam, Jhalawar, Bikaner, Bewa, Jaipur, Bundi, Partabgarh, 
Bagli, Orchha, and Bharatpur. 
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reodived by the Institute more than eoveted the cost of production, 
BO that effective publicity was obtained for nothing. 

/" The soil conditions at Indore are typical of the extensive and well- 
known black cotton soil areas of Peninsular India. The details of 
the mechanical and chemical analyses given in Table I will remind 
the reader of the chief characteristics of the soil on which most of 
the cotton crop of India is raised. 

The type of cotton cultivated on the Malwa plateau of Central 
India, in which Indore is situated, is known as malvi (a variety of 
G.neglectum, Todaro). During recent years, however, a great 
deterioration in the quality of the fibre of this cotton has taken 
place, due to admixture and crossing with roseum (another variety 
of G. neglectum) from the Central Provinces, a type of cotton char¬ 
acterized by short coarse fibre. From the grower’s point of view, 
however, roseum has much to recommend it; it is a high-yielding, 
robust cotton with a high ginning percentage, and bolls which open 
widely and so facilitate picking. 

TABLE I.—MECHANICAL AND CHEMICAL ANALYSES OP BLACK 

COTTON SOIL. 


Mbchakigal. 

11. 

III. 

Chemical. 

Fraction. 

T. 

Constituent. 

/. 

II. 

III. 

Clay 

. 42-5 

45-6 

38 3 

Insolubles .. 

56*10 

73*80 

68*70 

Fine silt .. 

. 19*6 

21*8 

17*7 


9*80 

9*10 

11*20 

Silt. 

. 12-5 

10-8 

11*3 

MnOo 

— 

0*10 i 

0*30 

Fine sand .. 

. 7*4 

4*2 

' 6*7 

CaO 

6*60 

0*90 , 

1*00 

Coarse sand 

. 10 2 

60 

9*2 

MgO 

2*50 

^60 

1*80 

Moisture .. 

. 3-3 

6*4 

, 3*0 

K^O 

0*40 

0*20 

0*40 

Loss on ijsiiition . 

. 3*0 1 

5*7 1 

2*7 

Na«0 .. 

020 ' 

— 1 

— 

Calcium carbonate' 1*6 

6*1 i 

1-4 'P»0. 

0*08 

0*17 

0*06 





CO 2 . 

0*80 

0*10 1 

0*40 





N. 

0*03 

0*05 

0*05 





Organic combined 


1 






water 

9*40 

1 7-40, 

5*83 


The chief climatic factors at Indore will be clear from Plate I, 
in which the rainfall, ground-water level, temperature and humidity 
for the year 1928 are represented. 

^The cotton crop is sown on the break of the rains towards the 
ei^d of June, the moment the surface soil is moist enough to germinate 
the seed. At first growth is rapid, but the rise of the subsoil water 
during the second half of the rains, combined with the gradual loss 
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of pameobilitj of the Borfaoe soil (doe to the production of colloids) 
as the rainy season progresses, brings about a serious dwarfing of 
the cotton plant. Picking begins in December, and may not be corn* 
pleted before the first half of February. The frosts, which often occur 
after the New Year and the showers which fall at this period frequently 
cause great damage by preventing the opening of the late bolls and 
by discolouring the fibre. Most of the cotton grown on the black soils 
is raised on the natural rainfall. Irrigation is rare. 


II.— The Best Methods of Applying Science to the 
Cotton Plant 

A survey of the development of agricultural research during the 
last hundred years reveals the important fact that until quite recently 
the approach to the practical problem has always been by one science. 
The researches fall into classes, each class coinciding with the limits 
of some well-defined branch of knowledge, like chemistry, bacteri¬ 
ology, entomology, or botany. The organization of agricultural 
workers follows closely the formal subdivision of science which 
exists in the colleges and universities, mainly as a convenient method 
of imparting information. In some instances, agricultural depart¬ 
ments and research institutes have even assumed the position of 
minor universities, a number of the investigators continuing to apply 
academic methods of research to some fragment of a larger agri¬ 
cultural subject. 

The result has been a much too formal and a much too rigid 
research organization, which is so designed that it can only bring 
about improvements in detail in the industry of agriculture as it 
exists at the moment. This no longer meets the case. Something 
much more comprehensive is urgently required. What is now 
needed are fresh approaches to the problems of production. The 
structure of the industry itself must be added to the subjects for 
investigation so that new and original means can be found to secure 
the economic position of the growers. To accomplish this, the 
orgemization of research must be both elastic and adaptable; as the 
problems change, so must the methods of attack be modified. If 
the approach by way of the single science no longer suffices, and if 
a numW of problems for investigation exist which do not fall within 
the limits of the various subjects, some other means of bringing 
science to bear must be developed. 

In devising the best method of applying science to the production 
of raw cotton, the first step is to examine cotton-growing quite 
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apart from the existing organisation of researoh. When this is done, 
it is at once evident that the plant is the centre of the subject, and 
that it can only be effectively studied in relation to the soil in whi<d> 
it ^ws, to the conditions of agriculture under which it is cultivated, 
and with reference to its economic uses. Such a problem does not 
fall within the limits of any of the formal subdivisions of agricultural 
science. The real matter for investigation for many years to come 
is the economic production of raw cotton, and not some detail such 
as the improvement of the variety, the control of some insect pest, 
the application of manure, or the introduction of some new cultural 
implement. 

Is it possible effectively to study, as a whole, such a wide subject 
as cotton-growing and successfully to bring science to bear upon it ? 
The answer is most emphatically yes. For the last seven years 
(1924-31) the production of raw cotton has been the chief subject 
for investigation at the Institute of Plant Industry at Indore, where 
the improvement of this crop has been studied as a biological whole 
and not piecemeal. The results obtained leave no doubt that it 
will not be at all difficult to re-organize cotton-growing in such a 
manner that not only can the grower adjust himself to the market, 
but the spinner will also be able to obtain, at favourable rates, an 
ample supply of the raw material of even better quality than is now 
the case. These results were obtained by following the maxim 
indicated above, namely, an attack on a wide front. They also 
suggest that the sooner the present organization of agrioultmral 
research is entirely recast the better it will be for all concerned. 
The manner in which all this has been accomplished is discussed in 
the next section of this paper. 

The position of cotton-growing today is very different from what 
it was when bodies like the Empire Cotton Growing Corporation 
and the Indian Central Cotton Committee were called into being. 
Ten years ago the price of the raw material was high; in some oases 
even the supply was precarious. Today an entirely new situation 
has been established. Haw cotton is abundant; prices are low and 
are likely to remain so. The problem often is to clear the existing 
stocks at prices that will yield the grower a fair livelihood. How is 
science to help the cotton industry under such conditions? If a 
positive answer cannot be given to this question, the days of agri¬ 
cultural research are indeed numbered. The industry itself, as well 
as the Governments interested in cotton-growing, will soon cease to 
spend money on the further improvement of a product which is so 
abundant and so cheap that it barely pays to grow, and which, after 
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all, meets the requirements of manufacture. The tendency will be 
to leave things alone and to retrench most, if not all, the expenditxue 
now devoted to cotton research.* If, however, new methods of 
enabling science to help cotton-growing can be devised which will 
assist both the grower and the spinner, a great step forward will 
have been made; science will have demonstrated its usefulness as an 
essential factor in re-construction. Research will have ensured for 
itself a new lease of life. All this is possible by the introduction of 
intensive methods. This will enable the cultivators to raise, from a 
much smaller area, all the cotton which the market can absorb. 
The land so released can be devoted to food and other crops. In 
this way the economic position of the grower and of the cotton- 
producing areas will be improved. There will be, as at present, a 
money crop—cotton—for sale; the cultivators and the locality will 
be self-supporting as regards food; an important item on the ex¬ 
penditure side will disappear from the family budget. 

' III.— The Improvements which really matter 

When the cotton plant is regarded as a biological whole and 
considered in relation to its environment, it is at once evident that 
ike cotton investigations of the future must be a well-balanced combina¬ 
tion of agronomy and genetics loith soil science. This is the principle 
underlying the cotton investigations at Indore. The work involved 
the study of the agriculture of the crop in the first instance, and the 
working out of simple improvements by which the weight of cotton 
fibre per acre could be materially increased. Modem plant-breeding 
methods were simultaneously applied to the local crop so that more 
efficient varieties could be obtained. At the same time the soil 
conditions were investigated so that the factors which interfero with 
growth could either be gradually reduced in intensity or else removed 
altogether. If all this is done and the results are applied all together, 
a long experience of crop-production suggests that no particular 
attention need be paid to insect and fungoid diseases. The best 
and indeed the only practicable method of dealing with the diseases 
of cotton appeared to be the cultivation of suitable varieties in an 
efficient manner. This agrees with the practices now adopted in 
sugar-cane cultivation in Java, where in late years a great change 
in outlook has occurred. Thirty years ago detailed studies of the 
insect and fungus diseases of the sugar-cane were the chief feature 
of the work of the sugar experiment stations of Java. These are 

* In this connection, e/. Abstr. No. 121 below (En.). 
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now no longer oonudered neoeasaiy, as it has beoi f<»u3id in praetke 
that whan the right variety is grown in the right way, the Bngar>eane 
is practically inunnne to insect and fungoid pests. xNo time was 
therefore devoted to the study of the ordinary diseases of cotton at 
Indore. Subseqaent experience amply jnstified the wisdom of this 
course. When properly grown, the cotton plant was found to be 
remarkably resistant to most forms of disease. 

Improvements in Agronomy 

The actual cultivation of cotton on the black soils of India is very 
defective. Great improvements are easily possible within the means 
possessed by any good cultivator. Three defects need immediate 
attention: the loss of fertility due to perennial weeds; the damage 
done by the uncontrolled run-off; defective methods of interoulture. 

Perennial Weeds. —A large area of the black cotton soils nourishes 
perennial grasses instead of cotton. Particularly is this the case in 
Central India, Bundelkhand, and the Central Provinces, where the 
yield is often reduced by at least a third. After very wet years, 
these grasses often thrive to such an extent that for many years the 
fields go out of cultivation altogether. Two species are largely re¬ 
sponsible for the damage. The most injurious is kans {Saccharum 
spontaneum, L-.), a species allied to sugar-cane, with thick under¬ 
ground rhizomes which grow very rapidly as soon as the rains break, 
and deprive the surface soil of most of its combined nitrogen. Another 
species— kunda {Ischoemum pilosum. Hack. Monogr.)—is exceedingly 
common in the areas of Central India, bordering the Central Provinces 
and Khandesh. The implements in use by the cultivators only keep 
these grasses in check; they do not eradicate them. In consequence, 
the cotton fields are permanently infested with perennial weeds, 
which always take a heavy toll of the cotton crop and, in unfavourable 
years, put the land out of cultivation altogether. At the moment, 
over a large portion of the chief cotton tract of India, kans is king 
and the cotton-grower is his subject. As kans was fully established 
all over the 800 acres of land leased to tJie Institute by the Indore 
State, some simple means of dealing with this pest had to be devised. 

A study of the life-history of this species was begun in 1925, the 
details of which will be published shortly. At the same time attempts 
were made to free the area from this weed. The first trials were made 
with heavy, soil-inverting ploughs, but the cattle-power required 
was excessive and the output of work was small and unsatisfactory. 
The employment of the tractor and the steam-plough was out of the 
question, as the use of such costly implements would effectively 
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ptoveat the Rutitate from ever obtaioiog any inflnenoe with the oolti- 
vators. When the cost of an implement approaohes the porohase* 
price of a small village, the Indian cultivator argues thus: Why 
onltivate at all? Why not buy a village, becdne a landlord and 
live comfortably on the rents ? Some simple method of eradication 
within the means of a well-to-do cultivator or of one of the primary 
co-operative credit societies had, therefore, to be devised. The 
solution was found in the use of an American ridging plough (from 
which the wings and sole had been removed) drawn by two pairs 
of oxen walking abreast in a single yoke. The leans eradicating sub¬ 
soiling plough can be adjusted for depth, and is attached to the yoke 
by a chain 13 feet long. In this way the line of draught passes 
tWugh the centre of resistance and the plough runs evenly to a 
Tn aximum depth of 8 or 9 inches. The soil is lifted, not inverted, 
and no interference with levels takes place. A little over half 
an acre of /«xns-iafested land can be ploughed to a depth of 8 
inches in a day by one of these sets. The best results are obtained 
when the land is ploughed for the first time as soon as possible after 
the active growth of the weed begins in the early rains. As soon as 
fresh shoots appear, the land is cross-ploughed. Later in the rains 
one further ploughing is necessary. After this any weak shoots 
which are produced must be dug out with a pick as soon as they 
appear. If this procedure is carefully followed, the rhizomes still 
in the ground die of exhaustion before the beginning of the next 
rains and the field can be freed from kans and kunda in a year. 

Besides eradicating perennial grasses, subsoil ploughing was 
found to have another beneficial effect. The growth of other weeds 
was markedly reduced and very clean land resulted. One of the draw¬ 
backs of cotton-growing is the encouragement of weeds, due to the 
fact that after dowering begins no further interculture is possible. 
An occasional treatment, every four or five years, with the kans 
eradicating subsoil plough, will therefore do much to remove this 
disadvantage. 

As soon as an account of the life-history of Saccharum spontaneum 
has been published, a wall-map illustrating the various details of 
this pest will be prepared and issued for use in village schools, by 
co-operative societies and by the revenue staff of the States which 
contribute to the Institute. 

The Control of the Monsoon Rainfall .—For at least three months 
before the break of the rains in June, the black soils are subjected 
to hi^ temperatures and to intense drought. Wide cracks are formed 
and the moisture content of the upper soil is reduced to a minimum. 
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The early monfloon Bhowen 6u» entirely absorbed and there is no 
ron-off until the surface soil is saturated. The heaviest falls hrequettUy 
ooeur after this stage is reached. The saturated soil then ceases to 
absorb more moisture. The surplus rainfall begins to scour the surface 
and the phase of soil-erosion, accompanied by local waterlogging, 
ensues. As no system of surface drainage in these areas has been 
provided by man, the run-oif prepares one for itself. The country 
is intersected by deep nullahs which throw out minor anteimee into 
almost every field, by which a large portion of the fine soil and a 
good deal of the organic matter are drained away. Nature’s system 
of drainage in the black soil areas of India resembles a huge cancer, 
which slowly absorbs the bfe-blood of the countryside. The loss of 
fine soil and of organic matter by erosion is only one of the conse¬ 
quences of this want of scientific drainage. Large areas become 
waterlogged for long periods, denitrification takes place, and growth 
stops. 

When the area leased from the Indore State was taken over in 
1925, more than half the land was under rough grass and scrub on 
account of the fact that it was always too wet in the rains to be brought 
under plough. The portion under cultivation had suffered consider¬ 
ably through scour and a number of erosion nullahs were being 
formed. The first task was the protection of the area from the 
run-off which swept over it from the surrounding higher-lying areas. 
For this purpose, three small drainage canals, on the Italian principle, 
were constructed (1) to carry this drainage through, instead of over, 
the area, and (2) to collect the local run-off at the same time. The 
land was laid out in suitable fields, each of which was provided with 
shallow trenches (9 inches deep, 5 feet wide at the top and 2 
feet wide at the bottom, with sloping sides) and grass borders to 
remove its own excess rainfall. In this way the area was protected 
from outside water, and a rough-and-ready system of local drainage 
was provided for each field. Wherever possible rectangular plots, 
each eight acres in area, were made. Between every two plots 
there is, in addition to the surface drain, a grass strip 8 feet wide 
which serves as a fair-weather road for the transport of produce and 
manure (Plate II). 

After providing surface drainage, the grading of each individual 
field had to be undertaken. This was arranged for so that the run-off 
could reach a drain after it had travelled about 500 feet. If this 
distance was exceeded waterlogging took place. As the standard 
eight-acre plots measured 898*5 by 390 feet no difficulties were 
experienced when the field drained sbortways. The run-off then 
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maobed a dxain bafoie any damage was done. In oases where tiie 
plots druned longways, an artificial depression about 15 feet wide 
and 6 inches deep in the centre was scraped out (by means of the 
levellers used in grading) across the middle of the field, so as to 
intercept the run-off. This artificial trough, in the general surface 
of the field, communicated at both ends with the ordinary surface 
draias and served to protect the lower half of each field from the 
mn-off of the upper half. To increase the efficiency of these de¬ 
pressions the soil which had to be removed in making them was 
arranged as a low, broad ridge on the downside of the drain. This 
arrangement led to no loss of land, as the depressions and the ridges 
were so slight that they could be cultivated and sown in the 
ordinary way. 

Ordinary American levellers, each holding 8 cubic feet of earth 
and drawn by a pair of oxen, were employed for grading the sur¬ 
face and for preparing the cross folds and shallow ridges. The 
results obtained by their use have far exceeded expectation. It 
was found that when the work of removing the run-off is evenly dis¬ 
tributed over the whole surface of a field of eight acres, no erosion 
whatsoever occurs even when a fall of 11 inches in twenty-four hours 
is received and when the slope is as great as 10 inches in 100 feet. 
One of the conditions for the formation of an erosion nullah on the 
black soils is the existence of depressions in the surface, towards 
which the run-off from all sides collects. This gives the floor of the 
depression far too much work to do. Loss of soil by erosion follows 
as a matter of course, and this, if unchecked, leads to the formation 
of a deep nullah with its attendant antennss. The agricultural cancer 
of Central India is then established, which proceeds to feed on the 
natural fertility of the countryside. 

Loss of fine soil and of organic matter is not the only consequence 
of poor surface drainage. The waterlogging of the pore-spaces of 
the upper layers of the soil during the rains is inevitable unless the 
run-off can find its way to a drain within a reasonable distance. 
This waterlogging, which may affect any of the various layers of 
the soil, is, however, not always indicated by water standing on the 
surface. Its occurrence, nevertheless, is promptly reported by the 
plant, first by a slowing down and then by a cessation of growth. 
The foliage begins to turn yellow, leaf-fall occurs, and growth is only 
resumed after the soil begins to dry and aeration again becomes 
possible. Not only is valuable time lost, but the loss of permeability 
leads to denitrification, the results of which are always apparent 
in the succeeding cold weather crop. Perhaps the most serious 
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teaalt of this waterlogging of the pote-spaoee is the loss of vahiaUe 
time. The period available for the growth and maturation of the 
cotton crop in Central India is about 180 days. Of this, at least 
80 days, or over 16 per cent., is often lost, due to the absence of a 
system of surface drainage. This alone is more than the maximum 
increase in yield which could be obtained by changing the variety. 

Some idea of the total loss of crop which follows poor surface drain¬ 
age will be realized from a study of the figures obtained at Indore 
during the cotton and wheat crops of 1928-29. The rainfall of 1928 
was above the average. Nearly 41 inches were received, of which 
24 fell in July and 17 in August. The pore-spaces were water¬ 
logged for a long period and the cotton crop suffered considerably. 
The average yields of three groups of plots are given in Table II. 
This may be compared with the normal yield of seed-cotton per 
acre (200 lb.) obtained by the cultivators round about Indore. Some 
figures for wheat show how the drainage of the monsoon period 
affects the following cold season crop. 


TABLE II.—THE EFFECT OF SURFACE DRAINAGE ON THE 
YIELD OF SEED-COTTON AND WHEAT. 

A. Cotton. 


Drainage, 

Area (Acres), 

Total Yield, 
{Lb,), 

Average 
Yield in Lb, 
Per Acre, 

Very bad 

13-73 

1,995 

145 

Fair to good 

46-58 

17,082 

366 

Very good.. 

6-64 

B. Wheat. 

3,388 

510 

Very bad .. 

8 

2,960 

370 

Fair to good 

10 

9,586 

600 

Very good.. 

4 

4,020 

1,005 


Besides increasing the yield of cotton and other crops, the pro¬ 
vision of efficient surface drainage has proved an important factor 
in reducing the experimental error in variety trials and in other 
field tests. For some years it has been the custom to deal with the 
well-known experimental errors in field work by repeating the trials 
a number of times, and by subjecting the figures to mathematical 
treatment. The question arises: Is it possible, by improving the 
surface drainage, to reduce the experimental error and to make the 
land yield uniform crops ? The results obtained at Indore indicate 
that such a result is certain. A number of plots, on which the crops 
were exceedingly uneven, were taken in hand and roughly graded. 
In a single year a marked improvement took place. Plot 1 is a good 
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case in point. In the rains of 1927 this was sown with san (Crotalaria 
jvneea). The height of the crop varied from 9 to 66 inches. During 
the cold season of 1927-28 the plot was roughly graded and then 
sown with ground-nuts. The unevenness was very materially 
reduced. After the removal of the ground-nuts, in October, 1928, 
the grading of the plot was improved and the surface drainage 
perfected. During 1929, 1980, and 1931 rapid progress towards 
uniformity took place. When the writer retired in 1931 this plot, 
which a W years previously appeared perfectly useless, was pro¬ 
ducing uniform crops which were ready for a statistical examination. 
Unfortunately, pressure of work prevented this task being under¬ 
taken before retirement in April, 1931. 

^be results obtained all over the 800 acres of land at the disposal 
of the Institute point to the supreme importance of good surface 
drainage and correct grading before any experimental work and 
before any variety trials are undertaken. There is no doubt that 
soil erosion and poor surface drainage are very important factors 
in the production of irregular yields on these soils, and that the im¬ 
provement of the drainage followed by grading the surface will go 
a very long way in dealing with the experimental error. - 
/ Defective Methods of Interoulture .—The interculture of cotton 
on the black soil areas of India is usually carried out by a simple 
hoe, consisting of a horizontal blade about 7 inches wide attached 
at both ends to a short beam. Two or three of these are drawn by 
a single pair of oxen, one man guiding each hoe between the rows of 
cotton. The defects of this hoe are (1) frequent clogging, leading 
to loss of time and efficiency in cleaning; (2) the weeds are not 
uprooted; and (8) little or nothing is done to assist surface drainage 
or to improve the aeration of the soil. During the rains of 1929 
a simple self-cleaning ridger was devised for the interculture of cotton 
and other monsoon crops, and steps were taken to determine whether 
an increase in yield could also be expected. The most striking results 
were obtained with miUet grown for silage, where the use of this 
implement led to an improvement of over 30 per cent, in the out¬ 
turn. The cultivators, after seeing the ridger at work, however, 
did not wait for the results on cotton and other crops, but demanded 
an instant supply of the implement. This was arranged for with 
the Tata Iron and Steel Company of Jamshedpur. As fast as the 
new ridgers could be delivered at Indore they were purchased by the 
cultivators. Its spread in Central India and in Bajputana was 
reminisoent of the way the sewing machine has been taken up all over 
the world. 
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Th^ Improvement of the Variety 

^ The chief immediate problem at Indore, as regards the variety 
of cotton, is the isolation of a robust, rapidly maturing type from the 
local mcdvi, vdth a fibre capable of spinning at least 20 b counts. In 
order to avoid damage by frost and rain during picking time it is 
essential for the improved cotton to be off the ground before the 
New Year. Early maturity is therefore of great importance. A 
subsidiary problem is to obtain, by selection from the Cambodia 
mixture, an early tjrpe of American cotton suitable for intensive 
cultivation under well irrigation. This has been accomplished; an early 
type of Cambodia, known as Indore No. 1, has been fixed, and arrange* 
ments made for testing it under field conditions at a number of places^ 

The isolation of the required type from the local malvi was 
accomplished in two stages. In the first place, a large quantity of 
the best seed available was required for sowing the land at the dis¬ 
posal of the Institute. This was obtained in 1924 from Kannod in 
the Nimawar District of the Holkar State, where, owing to the want 
of local transport arrangements between the Indore State and the 
Central Provinces, contamination with roseum, the short-stapled 
cotton of that locahty, had not proceeded so far as in the rest of 
Central India. Every year this Kannod cotton was subjected to mass 
selection at the Institute so as to supply seed for the general sowing. 
The lint was sold to the local mills, and at once commanded a sub¬ 
stantial premium over the local cotton. In consequence, the seed raised 
at the Experimental Station has been in great demand. It is sold 
for distribution to the cultivators through the Co-operative Societies. 
By means of this small improvement the confidence of the cultivator 
has been gained and a beginning has been made in the organization 
of schemes of seed distribution. 

The second stage in the improvement of malvi consisted in 
applying the usual methods of selection. Very promising pure lines 
were obtained, but a diflBculty arose during the fifth year which 
is not without interest to other improvers of this crop. From 
1925 onwards all the selected plants have been raised from selfed 
seed. By 1930 a number of promising selections, which bred true, 
matured early, and possessed the desired type of fibre, were ob¬ 
tained. These selfed cultures have always been interspersed with 
rows of the ordinary mass-selected malvi raised from free-flowering 
plants in the ordinary way, and careful observations have been made 
to ascertain whether continual selfing in cotton leads to any falling 
off in vigour. In 1929 the fixst definite signs of this were noted. 
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In 1980 the pore cultures raised from selfed seed were definitely less 
rigorous than the ordinary crop. Arrangements have been made 
to continue these selfed cultures for another four or five years and 
to follow up the preliminary observations of 1929 and 1930 by a set 
of careful measurements. The indications of 1980, however, leave 
no doubt that continued self-fertilization in cotton leads to a serious 
loss of vegetative vigour. In place of the pure line, the improved 
cotton of the future will, in all probability, have to be raised not 
from one, but from a mixture of pure lines, an arrangement which 
will allow of suflficient crossing to occur for keeping up the vegetative 
vigour without, at the same time, producing any great range in the 
quality of the fibre. Crossing in cotton in the future will have to 
be controlled rather than prevented. Work on this question has been 
started at Indore to determine among other things (1) what range 
in the length and other qualities of the fibre follows the mixing of 
six pure lines, (2) how the progeny of such a mixture compares in 
vigour with the ordinary mass-selected crop on the one hand, and 
with the individual pure lines from which the mixture was originally 
loade on the other. Similar investigations should be started at other 
places without delay. It is more than probable that the results will 
lead to fundamental changes in the future policy of cotton improve¬ 
ment. 

After the possibilities of the improvement of cotton by selection 
have been exhausted, further progress is possible through hybridiza¬ 
tion. Before, however, this can be undertaken with success a large 
amount of preliminary work is needed. In India a classification on 
modem lines of the cotton grown in the country is essential. A 
large collection of species, varieties, and pure lines will have to be made, 
maintained and studied, and considerable progress has been made with 
this work at Indore. A good working collection of suitable material 
has been got together, and a great deal has been done to work out 
the details of root development and its relation to the soil and sub¬ 
soil. The results already obtained on the root development of 
Indian cotton amply confirm the earlier observations of Balls on this 
subject in Egypt, and support his view that a great deal of the cotton¬ 
breeding work of the future will be subterranean and that far more 
attention must be given to root-development than has been the custom 
in the past. 

SoU Factors which Limit the Yield 

Two important soil factors limit the growth of the cotton plant | 
on the black soils and seriously reduce the yield of fibre. These are:' 



104 THE BMPIBB COTTON 6B0WING BEVUSW 

the low content of organic matter, and the loss of permeability which 
oconrs during the second half of the rainy season. Both these factors 
influence growth in much the same way—^namely, by depriving the 
plant of an adequate supply of combined nitrogen. 

The Low Content of Organic Matter .—The urgent need for more 
nitrifiable organic matter in the black soils is at once evident when 
we compare the growth of the cotton plant on the rich fields near 
a village with that on outlying areas which, in Central India and 
Bajputana, are seldom or never manured. The addition of fermented 
organic matter leads to rapid growth, to larger plants, to a much 
higher yield of seed-cotton, and to a crop which is able to withstand 
the heavy rainfall which so often checks the cotton plant on poor 
soils. /No experiments are needed to demonstrate the effectiveness 
of more organic matter for cotton and other crops. No mathematical 
formula and no replication of small plots are required to bring the 
results home to the people. This work has already been done; the 
whole countryside demonstrates the results. What is needed is to 
show the cultivators where to find the organic matter and how to 
prepare it in the best way. 

The solution of this problem has occupied the attention of the 
writer for many years, but it was only after taking up work at Indore 
in 1924 that the chemical side of the subject could adequately be 
explored. A method of utilizing all the waste products of agriculture 
and converting them into humus has been perfected. By its means, 
the annual crop residues and weeds of the 800 acres of land at the 
disposal of the Institute are transformed into about 1,000 cart loads 
of compost of about three times the manurial value of the same 
volume of ordinary farmyard manure. A detailed account of this 
work has recently been published, to which the reader is referred.* 
The raw materials employed at Indore are the following: all vegetable 
wastes from the cultivated area—such as weeds, cotton and other 
stalks, green manure, cane trash, fallen leaves and so forth, and all 
inedible crop residues from the threshing floor. All woody materials, 
like cotton and pigeon-pea stalks, are crushed by placing on the 
roads to be trampled and reduced by the traffic to a condition 
resembling broken-up wheat straw (Plate II). All green materials— 
such as weeds and green manures—are withered for at least two days 
before use or storage. All these various residues are mixed and 
employed as bedding for the work cattle. About a quarter of the 
cattle dung, the used bedding, and a certain amount of urine earth 

* Howard, A., aod Wad, Y. D., The WaeU Prodvds of AgricuUure: Their 
VtUkatim as Hvmvts, Oxford University Press, London, 1931. 
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(obtamed from the floor of the cattle shed) are fermented in shallow 
pits. Care is tak^ to inoculate the mass at the proper time with 
the necessary organisms and also to prevent excessive acidity during 
the process of fermentation. Matters are so arranged that the mass 
is supplied regularly with the necessary amount of water. The 
composting process is aerobic throughout. The fermentation is 
exceedingly vigorous, the temperatures reached are so high (66® C.) 
that there is no smell, and flies are prevented from breeding. The 
process, when properly carried out, lasts 90 days, and involves no 
loss of nitrogen. On the contrary, an appreciable quantity of free 
atmospheric nitrogen is fixed and so made available for the cotton 
crop. If, however, the supply of air becomes insufficient, denitri¬ 
fication sets in and appreciable quantities of nitrogen are lost. 

The ripe compost consists of a brownish-black, finely divided 
powder, of which about 80 per cent, will pass through a sieve of six 
meshes to the linear inch. The state of division of an organic manure 
is an important factor, second only to its chemical composition. 
This property enables the Indore compost to be rapidly and easily 
incorporated, and to exert its maximum effort on the internal surface 
of the soil. The carbon-nitrogen ratio is not far from the ideal 
figure of 10 :1. The nitrogen is therefore in a stable form, which 
does not admit of liberation beyond the absorption capacity of the 
crop. The percentage of total nitrogen is high, varying from 0*8 to 
1*0 per cent., while the nitrifying power is very satisfactory. 

Besides providing a continual supply of humus for cotton and 
other crops, the working out of the Indore process of humus manu¬ 
facture was a contribution to the solving of a number of other problems 
—^the principles which must be followed if green-manuring is to 
succeed: the fuel problem of the ordinary Indian village: the abolition 
of the fly nuisance combined with the improvement of rural hygiene 
and the general sanitation of the village. 

The Loss of Permeahility in Black Cotton Soil .—At the break of 
the monsoon and as long as the surface soil is capable of absorbing 
the rainfall, the general tilth of the black soils leaves nothing to be 
desired. The earth is mellow, friable and permeable. After about 
a third of the monsoon has been received, a notable change begins 
to take place. There is an excessive development of colloids, the 
soil becomes sticky, permeability slows down, and may in very wet 
years almost cease. The interference with soil aeration and with 
nitrification which follows is at once reported by the cotton plant. 
The growth of roots and shoots ceases, the foliage alters in colour, 
turns yellow, and leaf fall begins. This condition continues until a 
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break in the rains allows the soil to dry, when aeration and nitrifioa* 
tion are resumed. The damage done is greater when the plants are 
small than when they are fully grown. Farther, the effect is more 
pronounced on poor than on rich soil. The larger and more vigorous 
the plant, the greater is its power of resistance. Clearly, if this 
development of soil colloids could be regulated or prevented, per* 
eolation and aeration would be possible and the chemical processes 
in the soil would proceed in the direction of nitrate formation rather 
than in that of nitrate destruction. The plant would obtain more 
food materials, and there would be a corresponding increase in yield, 
and in addition, valuable time would be saved. 

The general directions in which this problem can be attacked are 
ob^dous. We already know that the establishment of this adverse 
condition is retarded by the high content of organic matter in the 
heavily manured soils round villages and wells. The oxidation of 
this organic matter involves the continuous production of carbon 
dioxide, which tends to increase the acidity of the soil solution—a 
condition which helps to flocculate colloids. It is, of course, impos¬ 
sible to find the manure needed to raise and to maintain the organic 
matter content of all the black soil areas to a point approaching 
that of garden land irrigated by wells. It may, however, be possible 
to add substances, in a finely divided state, to the soil before the 
rains which, after fermentation, will produce a steady stream of 
carbon dioxide or some weak acid. Among likely substances for this 
purpose, the two following have given very promising results with 
cotton at Indore—safflower cake and karanj {Pongamia glabra 
Vent.) cake. Of the two, safflower cake is the more effective for 
the reason that the finely divided husk ferments easily, and so 
produces a slow stream of carbon dioxide. Other substances which 
have given promising results are powdered sulphur (which in oxida¬ 
tion produces sulphurous and sulphuric acid) and superphosphate 
(which on reversion acts as a weak acid and produces carbon dioxide). 

A marked improvement in the permeability of black cotton soil 
follows the application of compost. In this way this material acts 
as an indirect manure (Table III). 

The property of improving the permeability of the soil which 
compost possesses will prove of the greatest value in keeping alkali 
in check, when the process is applied to the close alluvial soils of the 
Punjab and Sind. In regions like Egypt and the Soudan it will be 
equally useful. 
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table m .—influence of indore compost on the 

PERMBABILITy OF BLACK COTTON SOIL. 


Period 

Expotwre. 

DuraHon of 
Percolation, 

No. of CA 
Cd 

Bloch CoUm 
8oU Only. 

5. of FiUrate 
lected. 

Compost from 
Mixed Besidries. 

\ 

Permeability 

Ratio. 

3 weeks | 

2 hours 

132 

225 

1 : 1*7 


/ 1*5 hours 

97 

164 

1 : 1*7 

4 weejKS 

1 

\ 6 hours 

195 

340 

1 1 

1 : 1*7 

1 


In the first quinquennial review of the work of the Indore Institute 
the oonolusion was reached that tlm cotton work of the future must be 
a well-balanced combination of agronomy and genetics with soil science. 
If this is so, then this principle should derive support when the 
figures of the yields of seed-cotton obtained on the plots of the 
Institute (on which the new system has been gradually put into 
practice) are compared with the standard yield on the cultivators’ 
fields in the neighbourhood. As stated above, this latter is 200 lb. 
of seed-cotton per acre. The yields obtained with the mass-selected 
mctlvi on the fields of the Institute are given in Table IV. 


TABLE IV.—THE YIELD OF SEED-COTTON AT THE INSTITUTE 
OF PLANT INDUSTRY, 1927-29. 


Year. 

Area Under 
CoUon in Acres. 

Average Yield 
in Jb. per Acre. \ 

1 

1 

Rainfall in Inches. 

1927 

53*4 

328 

27*79 (distribution good) 

1928 

66-9 

394 1 

1 40*98 (a year of excessive rain¬ 
fall) 

23*11 (distribution poor) 

1929 

93*6 

446 


It will be seen that there is a progressive increase in the yield 
and thaL the standard out-turn of the cultivators has been left far 
behind. The most significant figures, however, are obtained if we 
compare the yields of the group of plots on which all the improve¬ 
ments referred to above have been carried out in each of these three 
seasons, and also those of the best plot of each year. The results are 
given in Table V. 





108 !EBtB IMPIBE COTTON GBOWING BBVIBW 


TABLE V.—THE INCKEASB IN GENERAL fERTILrnr AT INDORE. 


Tear. 

Area of Improved 
Land Under Cotton, 

Average Yield 
in Vb, per Acre, 

1 Yield of (he Belt Plot 

1 Ae Year in lb. per Acre. 

1 

1927 

20-60 

340 

384 

1928 

6-64 

610 i 

616 

1929 

36-98 

678 , 

1 762 


The figures show that, no matter what the amount and distribution 
of the rainfall may be, the fertility of the Institute lands is rapidly 
rising, and that in three years the average yield of an area nearly 
100 acres in size is already more than twice the average of the locality. 

(To he continued.) 
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SOME DISEASES OF COTTON IN 
SOUTHERN RHODESIA 


BY 

J. C. F. HOPKINS, B.8o., 

Oovemment Plant Pathologiat. 

Cotton in Southern Bhodesia appears able to resist many of the 
diseases to which it sucoombs in other countries. This is partly 
due to the moderate temperatures and rainfall experienced, and 
partly to the somewhat scattered cultivation, with long distances 
between one crop and another, which militate against the appearance 
in epidemic form of any particular disease. Given suitable climatic 
conditions and suitable methods of dissemination, however, certain 
diseases are capable of establishing themselves throughout the 
colony and of causing serious injury to a crop. Thus, angular 
leaf spot and boll rot, caused by Bacterium mcdvacearum which is 
carried on (or, as some workers believe, in) the seed, can be seen in 
almost any cotton field, whilst certain leaf spots, particularly that 
caused by Phyllosticta gossypina, are also widely distributed as a 
result, presumably, of the almost universal presence of spores of 
the fungus. At the present time, however, there are few diseases 
which seriously hamper the cultivation of cotton in the colony. 
No extensive investigations have as yet engaged the writer’s attention, 
but as the result of five years’ field observation and laboratory 
examination it is considered that sufiicient information has been 
collected to warrant the publication of this article. 

Description of Diseases 

1. ANOuiiAR Leaf Spot {Bacterium malvacearum, E. P. Sm.).— 
This disease, which appears to be of world-wide distribution, exhibits 
the same symptoms in Bhodesia as are well known elsewhere. Small, 
angular, watersoaked spots appear on the leaves of the plant when it 
is a few weeks old and soon turn dark green or purple in colour, finally 
drying out to medium or dark brown, brittle lesions. The spots 
are oharaoteiistically situated close to the veins, by which they are 
bounded, but frequently infection of the vein itself occurs, resulting 
in the well-known dark streaks. Usually, infection of the cotyledon 
takes place, when the spots appear as relatively large, dark green, 
shiny blotches, which are often invaded by fungi, and the cotyledon 
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is rapidly destroyed. Snob early attack may give to the yonog plant 
a severe oheok which it recovers with difficnlty, emd the eSeets 
may be observed daring later development. The short growing 
season in Southern Bhodesia makes it imperative that every assistance 
be given to the plant to make maximum growth early in the season, 
so that disease which inhibits in any way the development of the 
young seedlings is an important factor in local cotton cultivation. 

As the plant continues to develop, bacterial leaf spotting becomes 
more prominent, especially, as usually happens, when fungus parasites 
invade the lesions. In advanced cases of this kind the small angular 
spots may be enlarged to coalescent blotches which involve most 
of the lamina of the leaf and eventually become tom to shreds by 
the action of wind and rain. Examination of many such leaves has 
revealed the presence upon the dead tissue of the following fungi: 
AUemaria maorospora, Zimmerm., which is known to be parasitic in 
Nigeria [1], the West Indies, and Vg&nd.&; AUemariagossypma (Thom.), 
Hopkins, comb, nov., which has been shown to be parasitic in Southern 
Bhodesia [2]; PhyllosHcta gossypina, Ell. and Mart., a common leaf 
parasite, and a species of Mycosphcerella differing from M. gossypina 
(Cke.), Atk., in the larger size of its ascospores. 

Bacterial boll rot is also of common occurrence and appears to 
have been confused in the past with anthracnose {Glomerella gossypvi, 
Edgert.), the incipient stages of which disease it resembles closely. 
The dark, shiny, watersoaked spots which appear upon the boll are 
characteristic of B. malvacearum infection, bacteria being easily 
demonstrated in the affected tissues. The spots soon become dark 
and sunken, but extensive infection of the boll wall does not take 
place until secondary organisms make their appearance. Observa¬ 
tions indicate that, as is usual with boll rots, the advanced stages 
present a complicated state of multiple infection by both bacteria 
and fungi, in particular AUemaria gossypma, Epicoccum purpuraacens, 
Ehrenb., several species of Fusarmm, Bhizopus stolonifer, Ehrenb. 
{—B. nigricans, Ehrenb.), and a yellow bacterium closely related to 
a parasitic form designated O’l, and described from Trinidad by 
the writer [3]. Other species of AUemaria, of the A. tenuis Nees 
group, and of Epicoccum are also found in early association with 
B. malvaceanm lesions on the boll, but appear to be entirely sapro- 
ph3rtio. 

The dark brown staining of lint which results from bacterial boll 
rot is indistinguishable by macroscopic examination from that 
caused by the internal boll disease associated with Dysdsreus spp., 
and there is Uttle doubt that some of the damage attributed to izu^ 
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ftttaek is in reality due to bacterial infection. In common with many 
diseases of cttltivated crops, the damage caused by fungi and bacteria 
is laid at the door of some unoffending insect, and, in the case of 
cotton, the one magic word “ boUworm ” is the farmers’ complete 
explanation of almost every pathological condition. Although there 
is good reason to look upon bollworms as the principal cause of the 
destruction of bolls, yet the fact must not be overlooked that B. mcAva- 
ceanim is a factor to be contended with in the production of cotton 
in Southern Rhodesia. Fortunately, the more serious “ black arm ” 
phase of the disease does not flourish under local conditions, although 
infection of stems takes place in some instances. Small lesions upon 
lateral branches have yielded B. malvacearum in culture, but no case 
of severe infection has come before the writer’s notice. It seems 
possible that, in selecting jassid-proof strains of cotton suitable for 
cultivation under the relatively dry conditions of the colony, the 
staff of the Empire Cotton Growing Corporation, working at Gatooma, 
are also establishing strains resistant to “ black arm.” Although it 
is hoped that this possibility may be the case, yet it is considered 
aivisable to investigate control measures, which may be called into 
practice should future events warrant them. It has been shown in 
this colony that B. malvacearum is carried with the seed, and it 
appears that the proportion of infected seed becomes greater in com¬ 
mercial samples as these become farther and farther removed from 
the original seed issued from the Gatooma Cotton Station. It is 
therefore evident that treatment of seed with some suitable bacteri¬ 
cide constitutes the first line of attack upon the parasite. Sulphuric 
acid has long been recommended in this connection, but the cost of 
treatment in Rhodesia renders the method impracticable, and organic 
mercury compounds are now being tested in the field. It is, how¬ 
ever, too early in the season for any results to be recorded. 

Field control measures present a difficult problem should the 
disease become firmly established in cotton-growing areas, for it has 
been shown in the Sudan [4] that the disease can tide over from one 
year to the next in pieces of trash which drop from the plant and do 
not rot down before the following planting season. In Rhodesia, with 
its six or seven months of dry weather, there is little chance of infected 
leaves and holls becoming rapidly disintegrated, especially as the 
oottcm is not reaped until well after the last rains have fallen, so that 
rotation of crops will become an increasingly important operation 
when cotton cultivation becomes more general. It appears to the 
writer that the establishment of disease control measures in the early 
d&ys of an agricultural industry will eventually become a matter of 
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tontine, in the same way that ploughing and ooltivation have become 
part and parcel of farm routine. 

2. Inthbnal Boll Disbabh (Nematoapora coryli, Pegl.).—The 
second widely distributed disease is that which causes an internal rot 
of bolls with its attendant inhibition of opening of the carpels. The 
disease in Bbodesia exhibits all the characteristics by which it is 
known in other parts of the world, but, so far, only one fungus, Nema- 
tospora coryli, Pegl., has been found in association. In the Union of 
South Africa both N. coryli and N. gossypium, Ashby and Nowell [6], 
have been shown to be the causal agents, whilst in East Africa the 
latter is known to occur; a fuller investigation locally of the organisms 
concerned may well show both fungi to be present. That Nematospora 
is the principal parasite causing the internal boll disease seems clear 
(although actual infection experiments with pure cultures have not 
been carried out), for the fungus has been isolated, free from con¬ 
tamination, from minute watersoaked spots on the young seeds and 
from small yellow-stained areas of lint immediately below insect 
punctures in the boll walls. At other times sporangia and spores of 
N. coryli have been demonstrated in similarly stained lint. Workers 
in the West Indies [6], the Union of South Africa [6], and elsewhere 
have proved the association between internal boll disease and certain 
plant bugs or “ staiuers,” and field observations in Bbodesia indicate 
that similar conditions exist here, particularly in respect of species 
of Dysdercus. Peat [7] has shown at Gatooma that “ stainers ” com¬ 
mence to make their appearance in the cotton fields about the end of 
February or the beginning of March and that their population in¬ 
creases rapidly from this time onwards. A corresponding increase in 
the amount of internal boll disease does not, however, take place, 
although the number of bug punctures in the bolls is very great. It 
BO happens that the influx of “ stainers ” coincides, as a rule, with 
the commencement of the dry season, and it is thought that the less 
humid conditions then existing inhibit the development of the fungus. 
If this be true, then it appears that “ stainers ” do not invariably carry 
the plant parasite internally, since if once inoculated into the boll the 
fungus would be little affected by the changing climatic conditions; 
but it is found that a large number of the bug punctures do not result 
in boll infection, so that presumably the inoculum is absent from the 
insects’ mouth parts and is not in a living condition on the exterior 
of the boll adjacent to the point of entry of the proboscis. 

The damage done by internal boll disease is not solely confined to 
'destruction of the contents of the unopened boU. After the carpels 
have split and the ripened seed and lint is exposed, large numbers of 
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Dytderetu app. and the dusty bug {Oxycarenus spp.) may be observed 
feeding on the seed, which remains upon the plant for weeks before 
being picked. During this time considerable infection of seed by 
Nematoapora coryli takes place and germination may be adversely 
affected. Examination of a representative sample of seed shows 
a relatively high percentage of Nematospora infection, although a 
good number of obvious insect punctures appear to be sterile. The 
cotton-grower is therefore faced with the two alternatives of either 
having the germinating capacity of his seed lowered by exposure to 
fungus infection or else having *o pay for the extra cost of labour in 
reaping his crop in several pickings. Under present conditions there 
appears to be little doubt that the existing system of harvesting the 
entire crop in one picking, late in the dry season, is the most econo¬ 
mical, although it is difiScult to assess the losses attendant upon poor 
germination imder conditions where every day is of value during the 
early growing period. Low germination can, of course, be compen¬ 
sated for to a large extent by planting a greater quantity of seed, 
but it is a well-known fact that crowded seedlings do not make 
optimum growth, are susceptible to “ sore shin,” and receive a 
rather severe check in their development when thinning out takes 
place. From whatever angle the position is viewed, therefore, it is 
seen that Nematospora transmits its effects beyond the actual boll- 
rotting stage. 

3. Othbb Boll Kots, —A number of minor boll rots have been 
encountered, but only one appears to be of much economic importance, 
although a closer study might well show certain organisms, which 
are now regarded as lesser parasites, to be more intimately concerned 
with rotting of very young bolls. Taking the various organisms in 
order of their recorded prevalence, there is first of ail: 

(o) Bhizopus stolonifer, Ehrenb. (=JB. nigricans Ehrenb.).—This 
rot of bolls is characterized in the early stages of infection by an 
olive-green discoloration of the carpels, which later turns reddish 
brown as the carpels shrink and partially open. The lint is usually 
stained grey, and sometimes a yellow discoloration of the decaying 
seeds may be observed. The symptoms in Ehodesia show an un¬ 
commonly close similarity to those described and figured.by Shapo¬ 
valov [8] in the United States of America. The Bhizopus rot is 
frequently found in association with B. malvacearum and other 
organisms, and its pathogenicity has not been established locally, but 
fn»n plants examined in the field there is sufficient evidence to 
indicate the destructive nature of the fungus, be it the causal ^ent 
or only a wound parasite. Furthermore, its influence is not limited 
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to a rotting of bolls, for it is to be found in abiaost any sample of seed 
examined, and germination tests made in germinators and in pots 
have shown it to be the cause of much rotting of seed and of “ sore 
shin,” if soil moisture is excessive. The fungus has also been found 
causing the death of seedlings in the field under normal conditions of 
rainfall and temperature; up to the present, however, no severe case 
of seedling blight due to this organism has been recorded. 

(b) Epicoccum purpurascens, Ehrenb.—A sample of diseased lint 
which was stained a bright, canary yellow colour was received from 
Gatooma some three years ago. Single hairs taken from the centre 
of the sample and plated out on oom-meal agar gave in several 
instances pure cultures of an Epicoccum, which has been identified by 
Mr. Mason, of the Imperial Mycological Institute, as E. purpuratcena, 
EIhrenb., although differing sUghtly in cultural characters from the 
European form of that fungus. It appears to be identical with 
a strain isolated from citrus in the Union of South Africa by Miss 
Bottomley.* 

Infection experiments carried out in this laboratory showed the 
Rhodesian fungus to he a virulent wound parasite of young bolls, but 
incapable of penetrating the carpel unaided. Since then, the fungus 
has been found in association with bacterial boll disease, where it 
appears to grow ahead of the bacteria, producing a rapid rot of the 
developing seeds. It also attacks the internal tissues of the boll wall, 
which become bright yellow in colour before turning the usual 
yellowish brown associated with internal rots. Epicoccum purpura¬ 
scens has been found inside the young capsules of shrivelled “ squares ” 
which remained attached to the plant in the same way as those 
attacked by bollworm, but no trace of insect damage could be 
detected. A similar condition was produced experimentally upon 
growing bolls which had been pricked by a needle, but negative results 
only were obtained with unwounded bolls. 

During the last two seasons this Epicoccum has been seen in 
company with several other fungi and bacteria in numbers of rotted 
bolls, and it appears to be a fairly common wound parasite in the 
cotton fields. 

(c) Bacterium 828.—Of the minor boll rots, there is one of bacterial 
origin which has been seen on a few occasions and which presents 
several interesting features. The causal organism has not, as far as 
the writer is aware, been described in literattire, and only a brief 
r^rencc to it is possible in the present article. The parasite, whiifii 
will be referred to by its serial number 828, is a short, motile rod, 

* Private oommuaioation. 
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pKodnoing white, gUsteoing, eatire colonies on nutrient agar, digests 
potato, has an alkaline reaction to litmus milk, which is peptonized, 
produces no acid or gas with carbohydrates, no indol, and does not 
liquefy gelatine nor reduce nitrates. It has a close afiOnity to B. mort 
(il^yer and Lambert), £. P. Sm., and is quite distinct from the 
organism called Y8 which the writer described from Trinidad [3]. 

Badervutn 823 was obtained in pure culture from the base of the 
placenta of a boll showing a soft brown, internal rot of lint and seed 
and a brown discoloration of the placenta itself. When inoculated 
into healthy, growing bolls by means of a hypodermic syringe, a 
similar rot was produced, but without the distinct browning of the 
placental tissues. This suggested that the bacterium may have 
gained entrance to the boll from the tip by way of the sutures, since 
the diseased bolls which were examined had irregularly developed 
carpels, forming relatively deep cavities at the apex. The character¬ 
istically upright habit of the young bolls of U.4 cotton would aUow 
of moisture remaining in the cavities for some considerable time, 
thus facilitating the entrance of weakly parasitic organisms incapable 
of penetrating the boll unaided. Experiments carried out with 
young picked bolls placed in tubes of aerated water and covered with 
bell-jars demonstrated this method of penetration, a typical rot 
commencing in the upper part of the lint, adjacent to the placenta, 
within five days. Field experiments were not undertaken, but it 
is not considered that internal boll rotting caused by Bacterium 823 
would occur except during prolonged periods of wet weather or, 
possibly, heavy dews. 

4. Leaf Spot and Boll Rot {Altemaria gossyjma [Thum.], 
Hopkins).—This disease, which has been fully described recently by 
the writer [2], is found throughout the colony, the leaf-spotting 
phase being of coimnon occurrence. Soon after young cotton plants 
appear above ground the cotyledons become attacked by various 
organisms, causing small, circular, purple spots, which later develop 
a light brown, dead area in the centre of each; if surface-sterilized 
and placed in a damp chamber for a few days these lesions frequently 
produce vigorous growths of AUemaria gossypina. Unless associated 
with other organisms, particularly Bacterium malvacearum, the 
AUemaria cotyledon spot does not cause any noticeable damage to 
the plant, but when infection of the later leaves takes place a rela¬ 
tively severe spotting may eventuate. During periods of drought, 
a certain amount of defoliation may even result from the attack 
of this disease. Where angular spot is prevalent, the lesions caused 
by bactocia may be greatly enlarged by AUemaria goesypmOi 
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so as markedly to reduce the photosynthetio area of the plairt, 
but such severe damage is not often enooimteced. Experiments 
have shown the fungus to be capable of causing an internal rot 
of bolls closely resembling that caused by Epicoooum purpturasems 
locally and by AUernaria maorospora [1] in Nigeria; and AUemairia 
gossypvna has on a number of occasions been found invading the 
interiors of the young capsules of shrivelled “ squares ” which remain 
upon the plant. Infection of more fully developed bolls only takes 
place through a wound, and does not appear to be of great significance. 
The sooty deposit of spores, which develops upon mature lint when 
this has been exposed to late rains, is, however, of some importance 
inasmuch as an appreciable proportion of fibre may be adversely 
affected both in colour and strength. 

Although it attacks the cotyledons soon after germination, 
AUernaria gossypina does not appear to be carried with the seed, 
for the amount of spotting is no less upon plants raised from sulphuric 
acid-treated seed than upon those from untreated. It is well, 
therefore, that the severity of attack by this fungus is not such as 
to render necessary the introduction of control measures. 

6. Othbb Leaf Spots. —Two other fungi are to be found in any 
cotton field in Bhodesia. These are AUernaria maorospora, Zimmerm., 
and Phyllosticta gossypina, Ell. and Mart. In the initial stages of 
infection it is not possible to distinguish, either macrosoopically or 
microscopically, between the leaf spots produced by these two 
fungi and by AUernaria gossypina; in many cases all three organisms 
may be found parasitizing the same leaf or cotyledon. In its later 
development, Phyllosticta gossypina may be identified by the appear¬ 
ance of minute black specks, the pycnidia, in the central dead areas 
of the lesions, but differentiation between the two species of AUernaria 
can only be made with the aid of a microscope. 

The etiology of these two diseases is the same as that of AUernaria 
gossypina, especially in relation to combined infection with Bacterinm 
maJmcearum, except that no boll-rot phase has been demonstrated 
locally for either. 

6. “ SoBB Shim ” {PMzoctonia solani, Kuhn.).—The seedling blight 
of cotton generally known as “ sore shin ” has been attributed in 
most parts of the world to Bhizodoma solani, Klihn., as well as to 
other organisms. In Bhodesia the fungus is present in all soils and 
is the principal cause of “ damping-off ” in many plants other than 
cotton. It becomes actively parasitic under conditions of excessive 
soil moisture, when plants do not make rapid growth, and losses in 
stand may result from attack by the fungus during prolonged cool. 
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wet weather. Aooording to Balls [9], fongas attack is inhibited by 
high temperatures, and this phenomenon seems to hold good under 
local conditions, for the disease is rarely found during the hot weather 
of the early part of the cotton season. 

Infection starts in the outer tissues of the stem at or about soil 
level, and a soft rot of the cortex takes place, which can be seen as a 
dark, greenish-brown, sunken lesion extending upwards from the 
” collar.” Under favourable conditions for fungus growth, the initial 
lesion may be enlarged laterally until the stem is completely girded, 
when the young plant rapidly wilts and dies. Under conditions less 
favourable for the parasitism of Bhizoctonia, such as hot, dry weather, 
the development of “ sore shin ” is rapidly arrested, and even though 
penetration may have been accomplished, the plants form a protective 
layer of brown cork tissue which effectively arrests the further 
progress of the fungus. An examination of young plants in the field 
will show many of them to have been subjected to fungus attack, 
but mortality is low unless exceptionally cold, wet weather is 
experienced. 

7. Miscellaneous Diseases. —Many organisms have at various 
times been observed in association with different diseased parts of 
cotton plants, but there is no evidence at the present time to suggest 
that they are parasitic. 

If unseasonable late rains occur after the cotton crop has matured 
and the majority of bolls have opened, then it is usual to find part of 
the exposed lint affected by moulds, which cause blackish or grey 
discolorations. In particular, species of Alternaria, of the Alter- 
naria tenuis group, and an Acremoniella sp., which appears to be 
identical with one observed under similar conditions by the writer 
when in Uganda,* are very prevalent. Occasionally a Diplodia sp. 
has been seen causing a black staining of lint, whilst a Cladosporiutn 
(probably C. herbarum [Pers.], Link.) frequently grows upon the 
honey-dew from aphides when this is washed by rain into the open 
boUs. 

Of stem and root diseases, little is on record. On one occasion 
plants were observed which had longitudinal lesions upon the stems 
similar to those of “ black arm,” but Bacterium malvacearum was not 
isolated; a species of Pestalozzina was the only organism detected, 
this being, apparently, the first record of the genus on cotton. A 
wilt of Indian cotton, which was being grown experimentally at 
Gatooma, has been observed, and a Fusarvum sp. was shown to be 
present in the vascular tissues of the roots, but the fungus was not 

* Unpublished. 
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identical with the seriouB wilt organism F. vasmfeohmt Atk. which 
is present in the Union of South Africa, and is incapable of attacking 
the varieties of cotton which are being raised for local cultivation. 
Its economic position is, therefore, of little importance at the moment* 
Anthracnose due to Ghmerella gossypU, Edgert., has been re¬ 
corded [10] from the colony and is a common parasite in the Union, 
but so far the disease has not come before the writer’s notice. It 
seems likely, therefore, that the seed of the U.4 strains which have 
been raised within the past few years, has so far escaped infection, 
and it is to be hoped that the introduction of a suitable method 
of seed treatment will prevent the establishment and spread of yet 
another pilferer of the farmers’ hardly-eamed gains. 
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THE PURITY CHEQUER IN COTTON- 
BREEDING 


BT 

C. H. BROWN, B.So., 

Botanical Section, Ministry of Agriculture, Egypt. 

The use of a target diagram, plotting the measurements of single 
plants for any two pairs of characters, as a test for the parity of a 
cotton variety, was &st described by Dr. Balls in “ The Cotton Plant 
in Egypt ” [1]. The plotting of any hundred plants for, say, halo-length 
and ginning out-tom allows the obvious o£f-types to be eliminated, but 
cannot give any measure of the purity of the variety, as there is no 
means of knowing how much spread to allow for the environmental 
range. The method is therefore best used to make comparisons between 
different strains of the same variety grown together in a chequer. 
The use of this device [2], known as a Purity Chequer, has been 
resumed at Giza, with refinements in the technique, and in the 
last year or two it has shown such possibilities that it may now 
perhaps be described as the mainstay of the work being done on 
cotton. Some notes on the methods used may therefore be of interest 
to workers in other countries. 

As a comparison of purity between different varieties, the method 
has only a limited value. To put several varieties, which are ordinarily 
grown in different districts, into one chequer means that some at 
least of the varieties are growing out of their district and may not 
grow normally. There is also, of course, no guarantee, even when 
each variety at its purest is grown under its optimum conditions, 
that different varieties will show the same environmental spread 
for any character. In comparing different strains of the same 
variety, however, whether or not the chequer is done in the optimum 
district, such reactions may fairly be assumed to be similar. 

As at present used at Giza, comparisons are made, for each variety, 
between the bulk stock as propagated and one or more single-plant 
lines which are destined to be used as replacement stocks.* The lay- 

* Snob sisgle-plaiit lines were at first assumed to be identioal with the original 
pnie-lJne stooh, but in actual experience we have found that the delicate technique 
of the Purity diequer reveals segregations which no oidinaiy botanical examinarion 
could detect, litese segregationB become more evident when the modifying effect 
of other characters is riiminated during further purification of the “ pure-^w.” 
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out of the diequer is very simple, ten plants of each strain being 
gro'vm in a row, and the series repeated ten times, making a hundred 
plants of each strain. The plants are equally spaced, an endeavour 
is made by sand-sowing to get a perfect stand, and such spacmg and 
cultivation conditions are used as will give the maximum yield. 
This will, of course, vary for different countries and cotton types. 
Only material from a short picking [3] is used for the comparison— 
that is to say, a mixed pick is taken off all the plants at an early 
date and discarded, and from ten to fifteen days later the individual 
pickings are taken. Each plant is identified by numbering the plants 
in each row one to ten, and giving letters to the ten rows of each strain. 

Any convenient characters may be measured. Those at present 
in use at Giza are the halo-length, ginning out-turn, weight of a 
hundred seeds, and weight of seed-cotton per boll. From these four 
characters six targets may be made, though only four are now being 
used, the boll-weight to ginnin g out-turn and halo-length to seed- 
weight being omitted. The method of plotting is simply to make a 
correlation diagram of the two characters on squared paper. Recently 
Dr. Balls has suggested the use of paper ruled logarithmically. This 
has now been tried and found to give better comparative targets. 
It shows, of course, equal percentage changes instead of equal changes 
as equal distances on the diagram. Thus a millimetre increase of 
halo on a 20 millimetre variety is shown at the same distance from 
the type as a millimetre increase on a 30 millimetre mean. If all 
characters had the same percentage environmental range when gen¬ 
etically pure, and were determined by methods having the same prob¬ 
able error, this would show the type-group as having a circular form, 
and in fact this is closely approached for the purer strains. Some 
targets of Ashmouni and Sakel plotted by this method are here 
shown (Fig. I). 

It is, of course, a commonplace of cotton-breeding that no variety 
can be obtained completely pure on a large scale, and only with 
considerable difSculty on a small scale. It is, however, of great 
interest to see how each character, when examined by a careful 
enough technique, shows impurities which are not detectable on a 
rough examination. In the case of a comparison such as that 
previously mentioned, between the bulk of a strain and several 
selfed stocks of single-plant origin, the selections practically always 
show an increase in purity over the bulk for all characters. A devia¬ 
tion in the mean of some of them from that of the bulk is, however, 
often found. In this case the method at present followed is to 
choose as the replacement stock one that has the same mean as the 
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bulk, bat is pater. Stocks with means for any character that 
deviate in a desirable direction —tor example, bigW boll-weight or 
ginning out-tom—are then made the basis of fresh selections. The 
idea here is that the new selection will then be compared out in all 
possible ways with the type selection. If the difference is distinct 
and desirable the new selection may be propagated separately as a 
new variety; if however the difference is only slight, it is proposed 
to substitute the improved selection as the replacement stock of the 
variety under the same name. This will, of course, ultimately mean 
the commercial propagation of the variety with slightly different 
average qualities from those it now possesses. From several of the 
Egyptian varieties now propagated such improved stocks have been 
isolated and are now being compared with the type. 

Fresh individual plant selections can also be made from the 
targets and compared with the type. The present technique is to 
ratoon the whole of the plants in the Purity Chequer, storing them 
over the winter with identification labels. Out of the best-selected 
nucleolus strain of each variety twenty plants are chosen which fall 
well in the centre of the type-group in all targets. The ratoons 
of these are transplanted into the bee-proof cage, and represent 
the purest existing stock of the variety. In order to make a still 
further test for the existence of segregation, it is possible to examine 
these ratoon plants one by one. The present technique suggested 
is as follows. The characters of the actual ratoon plants growing in 
the cage will be re-targeted. Environmental fluctuation or inaccur¬ 
acies which previously brought inside the type-group plants which 
should have lain outside it may now show up. Possibly five of the 
twenty plants will prove to be slightly different from the bulk. These 
will be eliminated, and fifteen will remain which, as regards their 
zygotic characters, truly represent the type of the variety. But 
they may not be equally genetically pure, and it is therefore necessary 
to re-target them one against the other. The same process (of selecting 
one of these substrains, and only the type-group from that) can then 
be repeated until a real pure-line is established. In case this may be 
thought by some to be over-elaborate. Fig. II will show the need 
for it. This is a seed-weightx ginning out-turn target of a nucleolus 
lot of Giza 8, originating by mixing the seed of the ratoon plants 
which had formed the type-group of a target made two years pre¬ 
viously. The existence of segregation is clearly shown, but it is 
possible that if the ratoon plants had been re-targeted one by one, 
at least one or two would have been found to be homozygous for these 
characters. 
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At the same time that the ratoons of the type-group of the 
selected strain are kept, ratoons are also kept of all desirable off-type 
plants of the variety, either off the target of the selected strain or 
any of these other strains. A large number of selections superior to 
the type in either halo-length, boll-weight, or ginning out-turn are 
now being made each year at Giza. The method is to grow all these 
unselfed for one year from the seed while the original ratoon plants 
are preserved in the cage. A large proportion are discarded on the 
examination of the family, while in those kept selfed seed is taken 
from the ratoon to make a family in the pedigree-line plot. 

The Purity Chequer is thus serving at the same time as a means 
of complete purification of the type and of making new selections 
destined ultimately to replace the type or to be propagated separately. 
It is suggested that this method of selection can very profitably 
replace the old method of picking out plants from a bulk field. 

Some examinations of hair-weight per centimetre on single plants 
from the Purity Chequer have recently been started and segregation 
found, so that here again selection will be made of plants finer than 
the type. If it were possible to measure the hair-weight of each 
plant in the chequer, this would be targeted against other plant- 
properties, or against hair-break, cell-diameter, etc. Our present 
resources do not admit of doing this extensively, but some limited 
studies in this direction show evidence that the utility of the Purity 
Chequer can be still further developed. 
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THE DIFFERENTIATION OF THE 
EPIDERMAL LAYER IN COTTON SEED AND 
ITS RELATION TO GINNING OUT-TURN 

BY 

N. W. BARRITT, M.A* 

{Bolhamsted ExperimenUil Station). 

Thb fundamental nature of this subject to all interested in cotton 
cultivation needs no emphasis. It affects both yield and quality, 
the former by dete rmining gi nn ing out-turn and the latter by affecting 
variability. It was first dealt with in considerable detail by Balls 
(1916) in his text-book “ Eaw Cotton.” In Chapter III. he states 
that ” The density of the lint on the boll is determined when the lint 
first originates by the protrusion of individual epidermal cells. There 
does not appear to be any further growth of epidermal cells into 
lint hairs after the first day (of flowering) in spite of accepted state¬ 
ments to the contrary.” This statement is almost in accordance with 
both Biblical and modem genetic theory: ” All the hairs on thy bead 
are numbered,” or, in other words, hairiness is hereditary. 

In Chapter IV., however, in an attempt to account for the rise 
in ginning out-turn as the season advances. Balls definitely rules 
out genetics and states that ” there is only one way in which this effect 
can be accounted for, namely, by changing the number of epidermal 
cells which sprout into hairs.” He means, of course, an increase in 
the number. Then follows an explanation of how this differentiation 
is controlled by the nutrition of the ovule at the time of flowering. 

In 1928 the present writer criticized this statement, and pointed 
out that the increase in ginning out-turn could be accounted for by 
the longer time of maturation of the boll resultmg in increased 
secondary thickening of the lint hairs. 

In 1929 Turner, working on the data published by Balls, was 
unable to find any support for the theory of predetermination of 
ginning out-turn at the time of flowering. On the contrary, he found 
that Balls’ own results showed that a higher ginning per cent, was 
more generally associated with a smaller number of hairs per seed. 
This was also confirmed by data obtained from Indian cottons which 
showed that the ginning out-turn was most strongly correlated 
negatiyely with seed weight (- 0’96). 
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Tomer soggestod that differentiation of lint hairs is not oomplete 
at the time of flowering, hot continues for a considerable time after* 
wards. In support of this he quoted figures obtained in his labora* 
tory by Gulati showing a fourfold increase in the number of hairs 
per seed from the first to the twenty-fifth day. 

Harland (1929), in a review of the work of Balls, Barritt, and 
Turner, pointed out that anatomical evidence, namely, the basal 
constriction of the lint hairs, is not reconcilable with their continuous 
differentiation. He is definitely of the opinion that the number of 
hairs per seed is determined by hereditary factors and not by 
nutrition, either at the time of flowering or subsequently. 

Gulati (1980) replied to this criticism and produced additional 
evidence of a sevenfold increase in number of hairs per seed between 
the first day after flowering and maturation of the boll. He also 
supported this by observations of mitosis in epidermal cells up to 
the tenth day after flowering. 

Singh (1981) from cytological studies expressed his opinion in sup¬ 
port of Gulati. He also made an interesting suggestion concerning 
the surface nutrition of the lint hairs from assimilates in the boll 
cavity secreted from the basal pits. 

More recently Wanda K. Farr (1981), at the Boyce Thompson 
Institute, reports the occurrence of cell division in the epidermis of 
American cotton-seed up to the twelfth day after flowering. She 
also makes calculations showing that a thirty-twofold increase in 
surface area of the seed, with a simultaneous increase of only twofold 
in the length of the transverse axes of the cells, implies an increase 
in the number of cells. The basal constriction of the lint hairs is 
not recognized, and the suggestion of surface nutrition of the hairs 
put forward by the writer is opposed, owing to the absence of nutrients 
from the boll cavity. 

Diboubbion of Litbbatube. 

According to Turner, differences in g inning out-turn and vari¬ 
ability of hair properties are probably due to environmental causes 
affecting the continuous differentiation of epidermal cells over a 
considerable period. Evidence of this is produced by G^ati and 
Farr, who found that the epidermal cells of the ovule continue to 
divide for a period of from twelve to twenty-eight days after 
fertilization. 

If this evidence is correct, then increased differentiation of lint 
hairs should result in a rise of the ginning out-turn. Turner's in¬ 
vestigations, however, support the opposite conclusion. Further, if 
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this oontinuous differentiation is subject to variations in nvtcition, 
this effect will not be confined to lint hairs, the number of fuzz hairs 
will also be subject to fluctuation. The amount of fuzz is not subject 
to environmental conditions, but is inherited in a simple Mendelian 
manner (Harland, 1930). Naked seeded cottons cannot be induced to 
develop fuzz under any system of cultivation. 

Gulati’s first evidence of oontinuous differentiation is based on 
cell counts in transverse sections of the seeds at different stages. 
This method is not quite so simple as it appears, and is bound to 
give low figures for hair cells in the early stages on account of their 
fragility. According to the writer’s experience, good sections of 
the epidermis of the ovule during the first three days are almost 
impossible to prepare by any technique. (See micro-photographs 
by Wanda K. Farr, Figs. 2 and 8.) In his second paper Gulati gives 
surface counts of hairs on portions of the seed coat, but in these 
eases first-day counts only are compared with those of ripe seeds. 

It is not to be supposed that even if all the hair cells are in 
existence on the first day after flowering they are necessarily recog¬ 
nizable in surface view. If cell division ceased promptly on the 
first day, it is not to he expected that all hair cells will elongate either 
simultaneously or at the same rate. For this reason the writer cannot 
accept Gulati’s statistical evidence of continuous differentiation. 

With regard to the calculations of Farr on the surface area 
of epidermal cells, these are based on measurements of the axes 
in transverse sections. Since the epidermal cells become very 
irregular in outline the tangential axis will vary according to the 
particular portion of the ceil appearing in the section. This error in 
measurement will increase with the age of the cells, the older cells 
appearing to be much smaller than they are, so that a much larger 
number of cells is required to make up the increase in surface area. 

In a previous paper the writer (1929) gave an average figure of a 
two-bundredfold increase in volume of the epidermal cells from the 
first to the twenty-eighth day. This figure was based on surface 
measurements of the seed coats multiplied by a sixfold increase in 
thickness of the epidermal cells. Dividing 200 by 6 we get 83 as 
the increase in surface area of the epidermal colls, which is in remark¬ 
able agreement with Farr’s figure of 81*7 for the increase in surface 
area of the ovule. Thus the evidence from cell measurem^ts does not 
support the possibility of oontinuous cell division in the epidermis. 

There still remains the oytological evidence, which, of course, 
should be conclusive. Unfortunately, however, both Gulati and Parr 
have-published only camera luoida drawings, which in both instances 
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are too vagae to be oonvinoing. The drawings from ten-day old seeds 
show epidermal cells of the same size as the basal portion of the 
hair oeUs and of the same size as those of one-day old tissue. It 
follows from this that cell division is so rapid that cells of ten-day 
old ovules do not attain more than one day’s growth. Cells in 
such a rapid state of division should be uniformly rectangular in 
shape, with a large central nucleus occupying most of the cell cavity. 
Such is not the case in the drawings made by Gulati and Farr. The 
writer, therefore, considers it desirable to publish actual micro¬ 
photographs. 


Fubtheb Obbebvations. 

The results obtained by Gulati on Indian cottons were also 
confirmed by him on American cotton and by Parr on American 
and Sea Island cotton. There is therefore no reason to suppose 
that Egyptian cotton, which is a hybrid of New World cottons, should 
present any unique features in either structure or mode of develop¬ 
ment. The writer’s observations were made on seeds of Egyptian 
cotton during 1927-28. Micro-photographs of transverse sections of 
seven-day old seeds and mature seeds are shown on the attached 
plates, and although they leave something to be desired, they do 
show the essential features. Seven-day material is chosen in prefer¬ 
ence to younger material, so that4he various tissues are more easily 
recognized. Fig. 1 shows such a section in which the epidermis, 
mesophyll, and palisade cells are easily recognizable. It will be noted 
that the epidermal cells are of different sizes, some showing consider¬ 
able elongation in a tangential direction. The nucleus is not con¬ 
spicuous in any of these cells, and no oytologist would suspect the 
occurrence of mitosis in any of them. The palisade layer, on the 
other hand, has not yet begun to elongate, and consists of a uniform 
layer of rectangular cells with large nuclei occupying most of the cell 
cavity. It has all the appearance of meristematic tissue, and evidence 
of this is seen in Fig. 2, showing actual mitosis. In this case the 
cell division is tangential and gives rise to a further differentiation of 
mesophyll cells. The contrast between this layer and that of the 
epidermis only emphasizes the improbability of the occurrence of 
cell division in the epidermal layer. 

The section of the mature seed (Fig. 8) shows the constriction 
of the base of the lint hair and the lateral extension of the epidermal 
cells. The difference in width of the epidermal cells is due chiefly 
to the particular portion of the cell occurring in the section. A surface 
view of the epidermal cells is shown in Fig. 4 in which the un- 
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dnkting oatUne of the eelle gives the appsAta&oe of a jig-saw poide. 
Attempts to measure the number of lint hairs or the surface area of 
these oells from measurements of transv^e seotionB axe bound to 
lead to faulty oonolusions. 

Fig. 4 also shows the surface view of the constricted base of 
the lint hairs, which Farr considers to be a suitable path for the 
flow of nutrients to supply the requirements of secondary thickening. 
The absence of visible liquid from the boll cavity is not conclusive 
evidence against the theory of surface nutrition. 

Independent evidence in support of the surface nutrition of the 
lint hairs can be found in Turner’s analysis of the factors affecting 
the ginning out-turn. He found that the weight of lint per seed was 
the most variable factor of all and the weight of seed the least variable. 
If the lint hairs were able to withdraw their nutrients from the ovule 
through the base of the hair, it would be expected that lint weights 
would only fluctuate with seed weight. If, on the other hand, the 
lint hairs were dependent on nutrient escaping into the boll cavity, 
then lint weights would express a measure of the surplus nutrition of 
the ovule. A surplus is obviously much more liable to fluctuate 
than the basal requirements. 

Since the number of hairs per seed is not determined by nutrition, 
the changes in lint weight per seed are correlated with changes in 
weight per hair, and therefore result in fluctuations in the quality 
of the cotton. This theory of surface nutrition of the lint hairs is 
thus of fundamental importance in the problem of uniformity in 
cotton cultivation. Fluctuations in the surplus nutrition of the 
ovule are largely determined by local climatic conditions, and account 
for those local differences in quality of the same strain, which are 
frequently greater than differences between varieties. These local 
differences are beyond the scope of any seed control law,* and provide 
the justification for the elaborate and much-maligned organization 
of the professional grader and merchant. 


SUMHABT. 

1. In a criticism of the work of Gulati and Farr it is shown that 
counts of lint hairs per seed and measurements of epidermal oells in 
transversal sections are not a reliable basis for determining the 
extent of continuous differentiation of the epidermal cells after 
fertilization. 


« See also Nature, 1931, Ho. 3241, p. 1001. 
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8. Caloulationa of oell dimonsionB based on surface measoremeuts 
fully aooonnt for the moreased surface area of the seed by means of 
cell extension without division. 

8. The occurrence of mitotic division in the epidermal cells at 
seven days is not confirmed, but its occurrence in the incipient 
palisade layer is recorded. 

4. Fluctuations in lint weight per seed are accounted for, and 
support the theory of surface nutrition of the lint hairs. This is 
shown to have an important bearing on fluctuations in quality of 
different crops of the same variety. 
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THE COTTON SUPPLY ASSOCIATION, 
18574872 


BT 

W. O. HENDERSON, 

Lecturer in Economic History at the University of Liverpool 

A BRIEF survey of the work of the Cotton Supply Association—a 
forerunner of the British Cotton Growing Association and the Empire 
Cotton Growing Corporation—may perhaps show how far we have 
profited by the lessons of the past, and may illustrate the extent 
to which the attitude of the public to a grave economic problem has 
changed within sixty years. 

The peril of relying mainly upon America for our raw cotton 
was realized by far-seeing persons at an earlier date than is 
sometimes supposed. In an interesting letter, now in the British 
Museum (Add. MS. 38756 [255]), a Liverpool correspondent of 
the President of the Board of Trade wrote in June, 1828, of 
“ the precarious situation of the cotton trade of this country 
from our too great dependence upon the United States for the 
supply of the raw material.” It was not a war between North 
and South that was feared so much as a negro rising, a partial or 
total failure of the crop, interference with transport through storms, 
or the use in the Northern mills of an ever-increasing proportion of 
the Southern crop. Men like John Bright and Thomas Bazley who 
appreciated the danger urged both the Government and Lancashire 
business men to do all in their power to encourage the growth of 
good cheap cotton in the British Empire (particularly in India and 
the West Indies) and in Brazil, so that Lancashire mills would not 
suffer, even if supplies of American cotton declined. 

It was for this purpose that the Cotton Supply Association was 
formed in Manchester in April, 1857. On June 19 a well-attended 
public meeting of the Association was held in the Mimchester Town 
Hall which resolved that “ the supply of cotton to this country is 
inadequate to the requirements of manufacturing industry, and, 
being almost entirely derived from one source, is uncertain in quantity 
and unduly fluctuating in price. That this meeting believes the 
colonial and other dependencies of Great Britain afford ample 
rescmrces for the cultivation and development of the cotton plant, 
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aad that it is the duty as well as to the interest of the British nation 
to aid in the promotion of those efforts by means of which its growth 
may be extended not only in the British dominions, but in all accessible 
countries.” 

The methods which the Association proposed to use were sum¬ 
marized in a leading article in the Cotton Supply Beporter of 
November 1, 1858. The Association hoped to increase our sources 
of cotton supply “ by bringing the necessary influence to bear upon 
our own and other Governments for the removal of restrictive duties 
or legislative obstructions to cotton growth or exportations in the 
British dominions or elsewhere; by obtaining and diffusing all avail¬ 
able information as to countries capable of growing cotton, with a 
view to stimulating and directing private enterprise in its production; 
by circulating printed instructions as to the best methods of cotton 
farming and the preparation of cotton for the market; by grants of 
cotton seed, cotton gins, and machinery of the most approved kinds 
or construction, as inducements to private persons or associations 
to enter upon cotton culture; by sending out competent teachers or 
agents to countries where they would be likely to promote or improve 
cotton cultivation; by awarding honorary and other prizes to success¬ 
ful cultivators. . . .” This plan of action was followed. Prizes and 
medals were offered to cultivators. Over a thousand tons of seed 
were distributed in 1857-68, and gins and presses (with instructions 
as to how to use them) were sent to suitable applicants. Deputations 
assiduously discussed with Ministers various topics connected with 
the growth of cotton. In conjunction with the Manchester Cotton 
Company the Association sent Mr. Haywood to India to inquire into 
cotton prospects there. A cotton museum was started in Manchester. 
The Association arranged for a collection of cloth made from Indian 
cotton to be displayed at the International Exhibition of London in 
1861, and sent samples and implements to the Turin Cotton 
Exhibition in 1864. Assistance was obtained from the Manchester 
Chamber of Commerce, which not merely passed on all relevant com¬ 
munications to the Association, but lent it such furniture as it could 
“ conveniently spare.” The P. & 0. Company co-operated by sending 
ootton seed to India at half the usual rates. 

The most effective work of the Association was done in 1861-64, 
when ootton supplies from the Southern States failed during the 
American Civil War. According to Thomas EUison, Great Britain 
imported 1,261 million lb. of ootton &om all sources in 1861. In 
the following year less than half this amount was obtained—538 
million lb. Despite the inadequacy of the resources at its disposal - 
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and the diffioolty of inoreasing sudd^y the supplies of a raw material 
like ootton, the Cotton Supply Association did all in its power to 
encourage ootton cultivation. It was in no small degree due to its 
work that British imports of cotton rose slowly after 1862; nearly 
690 million lb. were imported in 1868, 896 in 1864, 966 in 1866, and 
nearly 690 in 1866. The value of the ootton obtained during the 
ootton famine was lower than that obtained in normal times: the 
cost was considerably higher. On the whole, it was found possible 
to replace the long-stapled Sea Island variety by Indian and Syrian 
ootton, but no satisfactory substitute was discovered for the moderate 
stapled ootton (Middling Uplands) which could be used for almost 
any purpose, and which had hitherto formed the bulk of Lancashire’s 
imports from the Southern States. 

After the American Civil War adequate quantities of ootton were 
again received from the Southern States, and although the preoarious- 
ness of this source of supply had only recently been shown, interest 
in the work of the Cotton Supply Association flagged. The Associa¬ 
tion lingered on for a few years and disappeared in 1872. It had had 
to face considerable difficulties. The prevailing economic doctrine 
of the day against which it had to contend was expressed by the 
gentleman who declined to join “ the Cotton Supply Association, 
because he did not believe it proceeded upon a scientific basis. If 
they left the matter to the natural arbitrament of supply and demand, 
they would have no occasion to fear a dearth of cotton.” Even at 
the height of the distress, in September, 1862, when a meeting adopted 
the Fifth Annual Beport of the Association, " one of the largest 
manufacturers present declined, for want of time, to act upon the 
committee.” And a year later the Secretary in a letter to the 
Liverpool press stated that the Association had spent £5,000 a year, 
and of this less than £70 a year came from Liverpool. It is clear 
that with a budget of only £5,000 a year the activities of the Asso¬ 
ciation were strictly limited. 

Nor was the Government particularly helpful. It is true that 
it allowed Dr. Forbes, manager of the Government cotton-growing 
factory at Dharwar, to accompany Mr. Haywood on bis mission to 
India, and that H.M. Consuls were instructed to send to the Foreign 
Office information that might be of use to cotton manufacturers, 
but Lord John Bussell distinctly stated that consuls should not ” be 
allowed to incur any expenditure of public money on this account.” 
Any direct financial assistance from the Government was out of the 
question. Those who are endeavouring to increase British sources of 
'cotton supply today are in a more fortunate position in this respect. 
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To the lack of interest on the part of numy Lancashire mann- 
faotnrers and of the Government must be added the mistakes of the 
Cotton Supply Association itself. First, the Association extended 
its activities over too uride a field. Any insignificant island in the 
tropics in which cotton had been known to grow was liable to have 
a stack of leaflets presented to it. Any traveller who thought he 
had seen cotton growing wild a thousand miles firom a proper road 
was listened to with rapt attention. The Empire Cotton Growing 
Corporation and the British Cotton Growing Association have wisely 
concentrated their activities upon a somewhat narrower area. 

Secondly, the Cotton Supply Association approached the problem 
of increasing cotton supplies in a somewhat amateurish spirit. It 
seemed to assume that anyone could grow cotton by following the 
instructions printed in leaflets. To ask enthusiastic missionaries 
and less enthusiastic Colonial Governors and consuls to distribute 
seed, gins, and leaflets and then to hope for the best was a some¬ 
what rough-and-ready procedure which could be excused only on 
the plea that the funds at the disposal of the Association did not 
permit it to do anything further. The careful scientific work on 
cotton culture now being done in those parts of the Empire where 
there is a reasonable chance of success is in striking contrast to those 
earlier haphazard methods. 

From one point of view those who were working in the sixties 
to increase our cotton supplies were in a happier position than their 
successors today. Then, the supply question was the only real 
danger threatening the cotton industry: competition from Continental 
and New England factories was not severe, and the mills of India 
and Japan were only in their infancy. Today the problem of supply 
is only one of many that the industry must solve if it is to recover 
something of its former prosperity.* 

* The work of the Cotton Supply Association is best studied in its own 
publications—the Annual Reports, The Cotton Supply Reporter (published 
fortnightly until April 1,1863, and then monthly), pamphlets and special reports 
such as F. Fowler’s “ Report on the Cultivation of Cotton in Egypt,” 1860, and 
I, Watts’s ” Report on India as a Source of Cotton Supply,” 1870. The files of 
The Times and of local papers such as the MaTuhester Ouardian and the Manchester 
Daily Exomsner and Times should also be consulted. I. Watts, who was 
Secretary of the Association from 1863 onwards, wrote a short accofint of its 
work—The Cotton Supply Association: Its Origin and Progress ” (Manchester, 
1871). 



COTTON STATISTICS 

WORLD’S CROPS-AMERICAN AND EGYPTIAN 

BT 

JOHN A. TODD, M.A., B.L. 

Thb feature of the world’s cotton supplies during the season which 
is now drawing to a close has been the extraordinary change in the 
relative position of American and all other crops, for the American 
crop is the second largest in history, while the total of Outside 
Growths is the smallest since 1926 (the year of the record American 
crop), thus providing another illustration of the curious compensatory 
effect which has been noted so often in recent years, a big American 
crop being to some extent set off by a comparative failure of other 
crops. The result is very strikingly shown by the divergence of the 
two middle lines in the diagram on p. 142. 

The extent of the extraordinary “ come-back ” of the American 
crop is best realized from the figure of the average yield per acre. 
As will be seen from the figures in Table II., the acreage showed a 
fair reduction, just over 10 per cent., which by the way was a great 
deal less than was justified by the economic conditions of cotton 
prices, but as the result of a most favourable, but apparently entirely 
fortuitous combination of weather conditions the average yield, 
according to the Government’s December estimate, was 200*1 lbs. 
per acre, which far exceeds even the previous record crop of 1926 
(182*6 lbs.); it is actually the highest yield recorded since 1914 
(209*2 lbs.), and that was before the boll weevil had covered anything 
like the whole Belt. It is not possible to point to any one particularly 
favourable feature of the season which would explain the result. 
The fact seems to be that all the different kinds of weather that the 
crop requires came along just exactly at the right time and to the 
right extent, so that everything favoured the crop and yet there was 
no great weevil damage, so that this year there was neither Scylla 
nor Oharybdis to wreck the crop. Finally, the favourable weather 
conditions seem to have affected the quality of the crop as beneficially 
as the quantity, and reports indicate that the average staple of the 
crop will be from a sixteenth to an eighth of an inch more than in 
any recent year, while the percentage of untenderable cotton is 



COTTON STATISTICS 187 

the smallest since the Government first began to record these 
figures* 

On the other hand, as will be seen from Table I., nearly all the 
other principal crops of the world have suffered a pretty severe 
setback this year. Brazil, the Argentine, India, China, and Egypt 
all show figures substantially below those of last year, and the only 
material increase is in Eussia, where, however, the figures are still 
subject to considerable revision. 

The result is that in spite of an increase of three million bales in 
the American crop, the world’s total is only about two million bales 
more than last year, which still makes it the third largest total on 
record, and about a million bales above the pre-war record of 1914. 
The total of Outside Growths is about a million bales below the 
figures of the two previous years, but the percentage of Outside 
Growths on the total is the smallest in the table, except for 1920 
and 1926. 

Table III. gives the details of the Egyptian crop, the chief feature 
of which was the heavy reduction in acreage, 19-2 per cent, (mostly 
in Upper Egypt), and the still further reduction of the yield as the 
result of another comparative crop failure. The chief interest, 
however, in the Egyptian statistics will be found in Table IV., which 
gives the area by varieties. This year the Government have intro¬ 
duced a new system of classifying the varieties as Long Staple, 
Medium, and Short; and w^e have therefore recast our table, following 
the same lines and showing the percentage of each group on the total 
since 1919 with 1914 for comparison. It will be seen that in 1931 
the long staple group shows the smallest percentage since the war, 
as the result of the legislative restriction of Sakel to a special zone 
in the Delta. The resulting reduction of Sakel, however, was to 
some extent set off by the increase in the other long staple varieties. 
The fact that the Governmont included Pilion among the short 
staple varieties was rather a surprise, and largely accounts for the 
result that the percentage of short staple varieties in 1930-81 is the 
highest on record. 

It is very satisfactory to know that the first reports of the Sudan 
crop this winter show a good recovery from the serious failure of the 
previous year. It is too soon yet to say whether this is the result of 
the measures adopted this season to combat the black arm and leaf 
crinkle pests, or whether it has been mainly due to more favourable 
weather conditions. 
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TABLE n.—AMERICAN ACREAGE, CROP, YIELD PER ACRE, AND 

PRICE, 1911-31. 








Average 
Price 
Middling 
(Pence 
per Lb.), 

Season, 

Acreage 

Harvested 

(OOO’s). 

Crop (Running Bales, 000*s). 

YiM 
(Lbs, per 
Acre) 

(Ex Linters), 

Cotton, 

Linters, 

ToUd. 

1911-12 

36,045 

16,663 

566 

16,109 

207-7 

6*09 

1912-13 

34,283 

13,489 

602 

14,091 

190-9 

6*76 

1013-14 

37,089 

13,983 

631 

14,614 

1820 

7*26 

1914-15 

36,832 

16,906 

832 

16,738 

209*2 

6*22 

1915-16 

31,412 

11,068 

946 

12,013 

170*3 

7*61 

1916-17 

34,985 

11,364 

1,300 

12,664 

166*6 

12*33 

1917-18 

33,841 

11,248 

1,096 

12,344 

169-7 

21*68 

1918-19 

36,008 

11,906 

910 

12,816 

159*6 

19*73 

1919-20 

33,566 

11,326 

695 

11,921 

161*6 

26*31 

1920-21 

36,878 

13,271 

429 

13,700 

178*4 

11*89 

1921-22 

30,609 

7,978 

382 

8,360 

124*6 

11*87 

1922-23 

33,036 

9,729 

591 

10,320 

141*6 

14*92 

1923-24 

37,123 

10,171 

640 

10,811 

130*6 

17*66 

1924-26 

41,360 

13,639 

868 

14,497 

167*4 

13*76 

1925-26 

46,053 

16,123 

1,044 

17,167 

167*2 

10*77 

1926-27 

47,087 

17,756 

1,012 

18,797 

182*6 

8*16 

1927-28 

40,138 

12,783 

875 

13,658 

164*6 

11 17 

1928-29 

45,341 

14,297 

1,086 

15,383 

152*9 

10*62 

1929-30 

46,793 

14,648 

1,038 

16,686 

166 0 

909 

1930-31 

46,091 i 

13,766 

824 

14,580 

147*7 

6*71 

1931-32 

40,495 1 

16,400 

750 

17,150 

200*1 

— 


Estimates in italics. 


TABLE m.—EGYPTIAN AREA, CROP, YIELD, AND PRICE, 1914-31. 


Season. 

Area. 

Feddans. 

000^8. 

Crop. 

Kantars. 

000’« 

(A.Q.P.A.). 

Average 
Yield per 
Feddan 
(Kantars). 

SeasorCs A 

F. G. F. 
Brotvn. 
Pence 
per Lb. 

verage Prices. 

Premium over 
American 
Middling 
(per Cent.). 

Sudan 

Crop. 

Kantars. 

OOO's. 

1914-16 

1,765 

6,490 

3-70 

7*34 

40 

95 

1915-16 

1,186 

4,806 

4*06 

10 42 

39 

66 

1916-17 

1,656 

6,111 

3*10 

21 66 
Sakel, 

75 

92 

1917-18 

1,677 

6,308 

3*76 

30*97 

43 

46 

1918-19 

1,316 

4,821 

3*66 

27*86 

41 

64 

1919-20 

1,674 1 

6,672 

3*54 

60*34 

139 

93 

1920-21 

1,828 

6,030 

3*30 

30*24 

154 

122 

1921-22 

1,292 

4,858 

3*76 

19*76 

74 

96 

1922-23 

1,801 

6,213 

3*46 

17*29 

16 

113 

1923-24 

1,716 

6,631 

3*81 

21*56 

22 

191 

1924-26 

1,788 1 

7,274 

4*07 

29*82 

117 

180 

1925-26 

1,924 1 

7,966 

4*14 

20*05 

86 

485 

1926-27 

1,786 1 

8,636* 

4*84 

16*39 

89 

592 

1927-28 

1,516 

6,097 

4*02 

19*39 

74 

634 

1928-29 

1,738 

8,012 

4*61 

18*14 

72 

684 

1929-30 

1,841 

8,486 

4*61 

14*62 

60 

672 

1930-31 

2,082 

7,947 

3*82 

9*06 

34 

614 

1931-32 

1,683 

6,350 

3-77 

—* 

— 

mm 


The Government's final estimate was 7,652,190 kantar^ the difference being 
the carry over up>country. 
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NOTES ON CURRENT LITERATURE 

COTTON IN INDIA. 

81* The following reports have recently been received: 

Review of Agricultural Operations in India, 1928-29. 

Annual Report of Imperial Council of Agricultural Research, 1929-30 and 1930-31. 
Madras: Rpt. of Operations of Dpt. of Agr., 1930-31. 

Mysobb: Rpt. of Agr. Dpt., 1930, Pts. I. and II. 

PuvJAB; Rpt. of Operations of Dpt. of Agr., 1931, Pt. I. 

88. Rbpobt of thb Imperial Council of Aobioultural Rbsbaroh, 1929-31, 
This is the first report, and deals with the working of the Council since its 
inception in 1929. Cotton does not come under its direction. 

88. Indian Central Cotton Committee. At the twenty-fourth meeting, held 
in December last, many important subjects came before the Committee. Action 
was taken towards protecting growers from penalization by combines of factory 
owners. Owing to the increasing importance of Sind as a cotton-growing 
province, the Government was asked to give it separate representation. In¬ 
vestigations on rotations were put in hand. A long discussion took place on 
past work and future policy. A number of research schemes were sanctioned. 

84. Sind and the Lloyd Barrage. (I^inted at Govt. Central Press, Bombay, 
1931.) An excellent publication, giving a description of the barrage, with an 
account of land policy and agricultural development contemplated, administra¬ 
tion, finance, etc. It is anticipated that under the new conditions the total 
cotton area will rise from 300,000 to 800,000 acres. The Indian Central Cotton 
Committee has sanctioned a grant of Rs. 31,000 per annum for three years for 
the extension of improved varieties of cotton in the Barrage area, and expresses 
the opinion that ** cotton with a full 1-inch staple always has a better market than 
any other kind, and it will, therefore, be desirable to go in for more of this 
type of cotton.** It is suggested that the present cottons xmder cultivation in 
Sind should be improved by the establishment of experimental farms, selection 
of the best strains by experts, provision of seed-growing farms and distributing 
centres for the supply of pure seed, prevention of mixing by the licensing of 
ginning factories, and prevention of adulteration. 

88. Bombay Cotton Annual, 1930-31, No. 12. The usual authoritative com¬ 
pendium of all matters relating to the cotton trade. Contains statistics of crops, 
exports, imports, prices, stocks, consumption. Government notifications, etc., 
necessary for all who are interested in the production, distribution, and con¬ 
sumption of Indian and foreign cottons, yam, and cloth. 

86. Indian Cotton Review, 1930-31. (Pubd. by Chunilal Mehta and Co., 
Bombay.) This report is somewhat depressing reading; it maintains, how¬ 
ever, that the position of Indian cotton is essentially more sound than that of 
American. Various tables are included dealing with the supply, distribution, 
and stocks of Indian cotton; Bombay cotton prices; weekly cotton movements 
and cotton receipts; Indian cotton acreage and production; exports; cotton yam 
and piece-goods prices; consumption of Indian cotton in Indian mills, etc. 
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87. Madras. Cottofu CvUivaikm. {Operations of Dpt, of Agr,, 1930*31.) The 
working of the Cotton Ginning Aot and the Cotton Transport Act is described. 
The chief work in connection with cotton consisted in the distribution of strains 
of Cambodia, Karunganni, Westerzu and Northerns cottons in the different 
centres. 

88 . Mysore. Cotton CvUivatUm, (Rpt, of Agr, Dpt,, 1930.) The distribution 
of Sannahatti (Selection 69) is steadily spreading into new areas. A report from 
the Technological Laboratory of the Indian Central Cotton Committee states that 
this cotton is ** creamy-white to creamy in colour; perfectly clean, bright, 
well-ginned, has a good feel; the staple is regular and strong.” It is suitable 
for 20*8 warp. The area under cultivation is approximately 20,000 acres. 

Work is under way on the hybridization of Indian cottons and also of 
American cottons to combine good staple with high ginning percentage. 

89 . PiTNJAB. Cotton Investigations, {Ept, of Operations of Dpt, of Agr,^ 1931, 
Ft. I.) Investigations have shown that a strain, T.35, gives promise of high 
resistance to jassid, and is early maturing; the staple is also of good length. 
The hairy t 3 rpes, N.T.l and S. Labh Singh’s selection, also promise well though 
they are late yielders, and the latter has rather a short staple. 

90 . Note ok a Sowiko Date Exfebimbnt with Pukjab-Ambrioak Cottons 
AT Lyallpub in 1930. By T. Trought and M. Afzal. (Agr, and Livestock in 
India, i., 6, 1931, p. 631.) The results of the 1930 sowing date experiments 
differ from those of previous years. This is attributed to the particularly mild 
season, and it is shown that these results support the arguments previously 
advanced in favour of later sowings in normal or severe seasons. 

[Cf, Abstr. 186, Vol. VIII.] 

91 . Aoriottltural Chabaotebistios of Indian and American Cottons in 
THE Kitmfta-Dhabwab Abea. By G. L. Kottur. (Agr, and Livestock in India, 
i,, 5, 1931, p. 622.) A study has been made of the following: habit of growth; 
flowering; sowing time; soil exhaustion, manuring, and rotation; resistance to 
drought; irrigation; insect pests; fungoid diseases. 

The results of the study indicate that in many respects American cottons 
are agriculturally superior to Indian cottons, but their chief attraction is the 
possession of a longer staple. Notwithstanding all the efforts that have been 
made, however, it has not been found possible to grow longer-stapled varieties 
capable of spinning finer counts. Some Indian cottons can be spun up to 40 *b 
counts, and since the American cottons cultivated so far are not much better 
than these growths, the former have still some attraction both for growers and for 
consumers. Writing of the future for American cotton in the Kumpta-Dharwar 
area, the author states that the main problem confronting the grower is the 
elimination or checking of leaf blights (which are the chief cause of the failure 
of American cottons in the district), since only American cottons which resist 
the blights, and in addition possess good long staple with finer spinning properties, 
have any chance of success. 

COTTON IN THE EMPIRE (EXCLUDING INDIA). 

92 . The following reports have recently been received: 

The Journal, 1932, South-Eastern Agr. Coll., Wye. 

Bpt. of Sci. and Indus. Res., 1930-31. 

Cyprus: Ann. Rpt. of Dpt. of Agr., 1930. 

Gold Coast: Bpt. of Dpt. of Agr., 1930-31. 

Iraq: Ann. Bpt. on Cotton, 1929. 



NOTBS ON GUBBENT LITEBATUBE 14S 

Nioxbu: Aim* Bull, of Agr. Dpt., 1930. 

Aim. Rpt. of Agr. Dpt., 1930. 

Kobxhxbn Ehodbsxa: first Ann. Bull, of Dpt. of Agr., 1931, 

QuEiKSliAKD; Ann. Rpt. of Dpt. of Agr. and Stock, 1930-81* 

Sudan: Finan. Admin, and Condition of the Sudan in 1930. 

TAHaANYiKA: Third Ann. Rpt., Amani, 1930-31. 

•8. RBPOBTS BXOBIVSD FROM EXPERIMENT STATIONS, 1930-31. (Pubd. by the 
Empire Cotton Growing Corporation. Price 28. 6d., post free.) In this volume 
an alteration has been introduced into the method of presentation of the reports. 
It is felt that, while it is the duty of those engaged in the actual prosecution of 
such work as is described to read the reports in detail, others may find them too 
bulky. With the object of also interesting the latter in the work that is going 
on the Executive Committee have decided that each individual station shall 
only bring out a full report once in three years; there will thus be four full 
reports as a rule in each volume, while the other stations will produce each a 
brief summary. The full reports contained in the present volume are from Iraq, 
Anglo-Eg3rptian Sudan, Uganda, and Southern Rhodesia. 

An account is given of the extensive breeding work that is going on. U.4 
continues to be the most prominent item, but experiments with other strains 
have also given promising results. Much useful work is described dealing with 
cultivation and harvesting methods; rotation of crops; time of sowing, spacing, 
and intercropping experiments; control of pests and diseases, etc. The reports 
should prove of much interest to those concerned with the breedmg and cultiva¬ 
tion of cotton and other similar crops. 

ML Ceylon. Cotton Cidtivation, 1930. {Admin, Rpt. of Dir. of Agr.^ 1930, 
recently received.) As in previous years all cotton grown under the peasant 
schemes in the Hambantota District and around Embilipitiya was purchased 
by the Department of Agriculture on behalf of the Ceylon Spinning and Weaving 
Company at the price of Rs. 16 per cwt. of seed cotton. It is feared that the fall 
in prices may adversely affect what has been accomplished in the encouragement 
to grow cotton. 

The seed was as usual supplied by the Department, and a fresh stock of strain 
No. 15 of Cambodia cotton was imported from the Madras Presidency. No 
pests or diseases of a serious nature occurred; there were the usual attacks of 
leal roller and a few cases of cotton wilt. Very great damage, however, was 
caused by elephants, several chenas being completely destroyed by a herd in a 
single night. 

96. Cyprus. Cotton CvUivation. (Ann. Rpt. of Dpt. of Agr., 1930.) The cotton 
crop of the year reached 66,166 cwt., which is the highest figure recorded since 
1890. Heavy and continuous rains fell during the winter of 1929-30, and in 
consequence greater areas were made available for planting unirrigated cotton. 
BoUworm damage was severe, and special attention is being given by the Depart¬ 
ment to pest control. In varietal trials encouraging results were obtained under 
non-irrigated conditions with Mesowhite ” cotton, both as regards yi^ld and 
quality of the lint, and a considerable quantity of this seed has been sold to 
farmers by the Department. 

06, Iraq. Annual Report on Cotton, 1929. By E. Guest. (Mem. No. 15, 
Dpt, of Agr., Iraq, 1931.) This report, which has recently been received, deals 
chiefly with the cotton work at Rustam Experiment Farm near Baghdad for the 
season 1929. An account is given of the climate and its effect on the cotton crop. 
The commercial variety of cotton grown is Mesowhite, a selection from the long- 
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•tapled American cotton Webber 49-3. The economica of cotton-growing ire 
di eo w aa e d, and figurea given ahowing the actual profit realized for cotton gr ow n 
by paid labour on a Buatam propagation area. An estimate of the coat of growing 
cotton on the share system is also attempted, and the economics of the two 
systems are compared. The ordinary routine method of cultivation at Rustam 
is described. The chief varieties propagated are R.82, a Mesowhite strain, and 
R.124, a cross-bred strain with a high ginning percentage. An account is given 
of varietal trials, breeding, and selection work carried out at the Station. 

97. Afbioa. Report of Committee on Closer Union in East Africa, (Pubd. H.M. 
Stat. Off., 1931. Price Is. fid. net.) In connection with the scientific services, 
it is pointed out that the effective co-ordination of scientific and technical re¬ 
search is of great economic importance to the future of East Africa. Joint ad¬ 
visory committees are suggested for the various problems. “Long-range” 
research is already provided for to a great extent at Amani, but problems in 
connection with human, animal, and plant diseases still require investigation. 
It is suggested that a common fund be established for the work, and contributed 
to by the various Governments concerned. 

98. Niosbia. The Ninth Ann. BvU. of the Agr. Dpt., 1930, contains particulars 
of various experiments with cotton carried out at llorin Plantation, Samuru, 
Elano, Badeggi, Yandev, and Maigana Seed Farm. The experiments included 
varietal, rotation, manurial, ridging, time of planting, and growing cotton 
through yams. 

99. Cotton CvUivation. (Half-yearly Rpt. of Dpt. of Agr. to September 30, 1931.) 
Northern Provinces. —Owing to the locust invasion and its effect on food supply, 
and also to the low prices paid last year, less acreage than usual was plant^ to 
cotton in the 1931-32 season. 

Southern Provinces. —4,289 bales of Ishan cotton were purchased in the 
1930-31 season, as compared with fi,000 bales the previous year. The disad¬ 
vantage of this cotton hitherto has been its roughness, and selection work has been 
carried out by the Cotton Breeder at Ibadan with a view to evolving a cotton 
of equal hardiness but with softer lint. The results of measurements made by the 
Shirley Institute on a reselection of Ishan A, and on some crosses made between 
Ishan A and Ishan B, have been extremely encouraging. The brokers' opinions 
wore also satisfactory, and it is hoped within a year or two to produce a cotton 
distinctly superior to the present Ishan A. 

100. Northern Rhodesia. We have received a copy of the First Annual 
BuUelin of the Department of Agriculture, 1931. The issue of this publication 
inaugurates a new system of recording the experimental work of officers of the 
Department, and of placing it before the general public. The Bulletin is intended 
as a more convenient and efficient record of the work than the Occasional Papers 
and appendices to the Annual Reports, which have hitherto been used for this 
purpose. 

Cotton Cultivation. —^With the assistance of the Corporation, the Dept, of 
Agriculture has, during the last three years, undertaken a systematic investigation 
into the cotton prospects of the Territory. An interesting review of the past 
history of the crop is given by Mr. A. C. Bebbington, the Corporation's Cotton 
Selection Officer. Attempts to establish cotton, which is a valuable rotation 
crop with maize, have not yet proved successful owing to low prices and insect 
pests. U.4 has to a large extent solved the jassid problem, but Stainers and boll- 
worms are still limiting factors. A good description is given of the work against 
these pests. 
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lOL South Afrioa. C<iUon CidUvation, 1930-31. (Fa/rming in 8. Afr., vi., 68, 
1931, p. 297.) Owing to late planting, due to drought, a reduced crop was 
harvested. Experimental work was continued at Rustenburg and Barberton. 
At the latter station the work of the Empire Cotton Growing Corporation was a 
great factor in the success of Low-yeld cotton production. The investigaticms 
on boliworms and other pests are being continued. 

108. Review of the 1930-31 CoUon Crop, (Crops and Markets^ z., 8, 1931.) The 
8M3reage plant^ to cotton was approximately 30 per cent, less, due to the fall 
in prices. Late rains delayed planting throughout the dry lands, and lengthy 
periods of drought during the growing season caused excessive shedding. In 
the irrigated areas of the Orange River, the lint of the first pickings was weaker 
than usual owing to lack of water for irrigation, but later improved, coming well 
up to standard. BoUworm did considerable damage, but other pests were not 
in evidence. 

108. Kakamas Experimental Plot. By E. A. Gutsohe. (Ann. Rpt., 1930-31.) 
The season 1930-31 generally was considered poor, with small yields and low 
prices. The smaller yields were due to scarcity of irrigation water during 
December and January, causing considerable shedding in early planted cotton. 
Late planted crops did not suffer to the same extent, and accord^g to information 
from the Government Cotton Grader, the later pickings were again up to standard. 
About 10,000 bales were produced in the area. It is doubtful whether the 1931-32 
acreage put to cotton will be materially lower, since even at the low prices 
ruling cotton compares favourably with the other crops grown. Accounts are 
give a of varietal trials, spacing, irrigation, and fertilizer experiments. The results 
of all the experiments are not yet complete. The following cotton pests and 
diseases are discussed: cutworms, lucerne caterpillar, American bollworm, 
spiny bollworm, jassid, altemaria leafspot, and cotton wilt. 

104, SuDAK. Ginning Factories. (Rpt. on Finan. Admin, and Condition of 
the Sudan in 1930, recently received.) Of the nine factories which deal with the 
cotton crop of the country other than that from the Gezira, all but that at Yei 
showed a net profit on the season’s working. The Yei factory has been closed 
down. The new factories at Port Sudan and Kadugli have been completed, 
and will deal with the crops in those areas. 

105, Tanganyika. East African AgricuUural Research Station, Amani. (ZrdAnn. 
Rpt., 1930-31.) Outlines of the work undertaken during the year are given in 
the progress reports of the Director, Plant Pathologist, Soil Chemist, Biochemist, 
Plant Physiologist, Plant Geneticist, Systematic Botanist, Superintendent of 
Plantations, and the Secretary and Librarian. The research work has made 
steady progress during the period under review, and the general equipment of 
the Station has been completed by the provision of a continuous and ample 
supply of electric current on the Sigi River. 

106, Uganda. Cotton Prospects. The latest report from the Department of 
Agriculture states that the advent of drier conditions in December has led to 
improvement in the crop. Stainers have caused considerable damage in the 
Lango, Chua, and Gulu districts. 

107, WEST INDIES: Sea Island Cotton. (Trap. AgricuUure, ix., 1, 1932, 
p. 11.) The Sea Island industry is still in a serious plight, which has been aggra¬ 
vated by insect attack. With funds provided by the Imperial Government a 
ootton ginnery has been purchased by the Government in Nevis, which will be 
operated for the benefit of the peasantry. The question of holding a conference 
of cotton-growers has been receiving attention during the last few months. 
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108. St. Yihoskt. CiiUon Prospecta, The latest report leoeived is to the effect 
that the crop does not look so promising as last year. A weak attack of cotton 
caterpillars was experienced^ but was easily controlled. Stainers have made their 
appearance in one locality. 

109. AUSTRALASIA: Qubenslaitd. Cotton Cultivation, (Ann, Bpt, of Dpt, of 
Agr, and Stock, 1930-31, recently received.) The year saw substantial develop* 
ment in the cotton industry, due principally to satisfactory results from the first 
yearns operations of the ginneries and oil mill by the Cotton Board, the suitability 
of the several varieties acclimatized by the Department, and the establishment 
of a spinning industry in Australia. The guarantee of the Government in a 
critical period in the history of the industry was a substantial stabilizing factor. 
The stimulus thus given would have produced an even greater crop but for 
abnormal seasonal adversity in the cotton-growing regions. 

The standard of cultivation was generally lower than it should have been, 
although seasonal conditions made farmers naturally reluctant to risk the neces¬ 
sary expenditure. Where a good standard was maintained, however, the results 
amply justified the investment. 

The work at the Callide Research Station was continued under very erratic 
weather conditions, but a nearly normal crop of seed was produced. Nineteen 
varieties of cotton were under investigation, and it is anticipated that when the 
present programme of work becomes fully effective a satisfactory solution of 
variety problems will be reached. 

The chief pests and diseases encountered during the season were corn-ear 
worm, pink bollworm, stainers, rough bollworm, tip-boring caterpillar, and 
jassids. The occurrence of the last pest is most unusual, and is possibly correlated 
with the extremely mild temperatures existing through the past winter. 

COTTON IN EGYPT, 

110. Thb New Cbbdit Bank. (Int, Cot, Bull,, x., 88, 1932, p. 216.) This 
bank was established by Royal Decree in August last to meet such agricultural 
financial needs as are not covered by existmg organizations. It will concern 
itself mainly with advances to co-operative societies and to small fanners, 
and with the sale of seeds and fertihzers to farmers. For these purposes 
short-term loans not exceeding 14 months will be granted. Longer-term loans, 
but for periods not exceeding 10 years, will be granted for the purchase of 
agricultural machinery and hvestock and for the improvement of land by the 
construction of canals and drains. The capital of the bank is £E1,000,000, 
half of which sum has been subscribed by the Egyptian Government. The 
establishment of the Agricultural Credit Bank has been welcomed in Egypt as 
offering a permanent basis for assisting the small cultivator, and thereby con¬ 
tributing to the ultimate relief of the agricultural situation. 

111. Old and New Vabibties of EoYFriAN Cotton, 1931. By W. L. Balls 
and C. H. Brown. (Int, Cot, BvU,, ix., 86, 1931, p. 700.) Breeding work in 
Egypt has quickly produced important results. Nearly half the Uppers crop 
of 1931 was grown from Giza 2 or “ Ashmouni Gedid ” cotton. Other cottons 
that are also very popular are Giza 3, grown in Southern Upper Egypt; Giza 7, 
which last year yielded 612 lb. of lint in trials conducted by the Agronomic 
Section; Sakha 4, which yielded higher on wilt-infested soil than did ordinary 
Sakel on healthy land. The deterioration of varieties due to contamination, 
especially with Hindi cotton, is discussed and illustrated by a number of diagrams. 

112..EaYFriAN Cotton: Webdinq out Poor Qualities. By C. H. Brown, 
(Egypt Suppt.: Finan, News, Jan. 25,1932.) The work on cotton improvement in 
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Sgypt by tbe MiniBtfy of Agrioultore is deecribed under the heads of (1) the 
organkation and methods used, and (2) the results obtained. 

113. Wesbx Egyptian CoTTOK Scores. By J. A. Todd. (Egypt Suppt.: 

News, Jan. 25, 1932.) An interesting article dealing with the supply, con¬ 
sumption, and prices of Egyptian cotton, and pointing out the dangers of excessire 
restriction. 

114. Water in Cotton in Egypt. By W. L. Balls. (Tech, and Set. Serv., 
Bun, No, 111, Min. of Agr., Egypt, 1931.) An investigation into the amount of 
water found in bales of Egyptian cotton under various conditions, submitted 
to the International Cotton Committee (Egypt) during 1928-30. The matter is 
dealt with under the following heads: The So-called “ Natural Moisture Content ”; 
The Remarkable Instability of Weight shown by Bales; The Cotton Content of 
Cotton Bales; Commercial Statistics for Bales. 

115. The Nile Basin. By H. E. Hurst and P. Phillips. (Phys, Dpt., Paper 
No. 26, Min. of Agr., Egypt, 1931. Gk)vt. Press, Cairo. Price P.T. 60.) A 
general description of the area, meteorology, and topography of the White 
Nile Basin. 

COTTON IN THE UNITED STATES. 

116. American Cotton: Staple Variation. By O. G. Murphy. (Arkwright 
J., i., 1931, p. 6. Abstr. from J. of Text. Inst., xiii., 11, 1931, A647.) The 
variation of staple length in eighteen bales—three from each of six States—of 
cottDn classified as 1 inch has been determined. The results are tabulated and 
presented in chart form. Less than 60 per cent, of the cotton proved to be an 
inch or over in length, and 30 per cent, was | inch or less. 

117. American Cotton : Supply and Consumption. By G. W. Fooshe. (M jc. 
Guard. Comm., 28, 1931, p. 276, Abstr. from Summ. of Curr. Lit, xi., 21, 1931, 
p. 596.) The causes of the persistent price falls in American cotton during the 
1930-31 season are anal3T5ed, and the influence of Government participation in 
the cotton market on the merchanting element is discussed. 

118. American Cotton : Supply and Consumption. By A. H. Garside. (M/c. 
Guard. Comm., 23, 1931, p. 279. Abstr. from Summ. of Curr. Lit., xi., 21, 1931, 
p. 696.) The changes in cotton values during the last two years are outlined, 
and the influence of efforts to maintain the price of cotton on the adjustment of 
supply to demand is pointed out. 

119. Farm Study of the Cotton Plant. By J. W. Hubbard. (U.S. Dpt 
Agr. Farmers* BuU. 1661,1931. Abstr. from Exp. Sta. Rec., 05,2,1931, p. 131.) 
The principal parts of the cotton plant and their growth habits and functions are 
described for growers. 

130. How We Estimate the (American) Cotton Crop. By N. A. Olsen. 
(Cotton, M/c., xxxvii., 1789,1931, p. 21.) An interesting account of the methods 
used in forecasting. A useful instrument is the cropmeter, which is attached to 
an automobile and determines the frontage of crops to the roads. The estimate 
of acreage is also based on surveys covering about 120,000 farms. 

131. The Relationships of the Natural Sciences and the Social Sciences 
IN Agricultural Education in the United States. By Dean W. C. Coffey. 
(Sd., 95, January 22, 1932, p. 92.) The author's contention is that not enough 
attention is paid to the social sciences, and that production is not all. He also 
draws attention to the great amount of productive land set free by the coming 
of the motor and its displacement of the horse. The article ends with the state- 
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meat: ** Our agriooiture needs a soienoe to make ns IntelHgeat and effioient in 
our processes of prodnction; on the other hand, it needs a science to make ns 
intelligent and effioient in distributing our production, and adjusting it to the 
logical demand for it. If the amount of production greatly exceeds the demand 
for it, interest in intelligent and effioient production and the soienoe undeHying 
it is sure to sag.*’ [These remarks dovetail well with those in Mr. Howard’s 
paper in this number.— Er>.] 

122. Amxbioan Cottok Textile Instetutb: AcrmriBS, (Text. World, 80, 
1031, p. 1594. Abstr. from 8umm> of Curr. Lit, xi., 28, 1931, p. 700.) The 
Institute has encouraged the elimination of night work for women and minora, 
and the standardization of hours to a maximum of 55 for day shift and 50 for 
night shift. It has also induced mills to reduce stocks and adjust production 
to demand, to adopt improved methods of costing, and to use arbitration methods 
for settling commercial disputes. The Institute has published an authoritative 
treatise on yam costing, established a General Arbitration Council, and by means 
of cotton festivals and exhibitions has directed the attention of the public to 
cotton products. 

128. Alabama. CotUm Experiments. (Alabama 8ia. BpL, 1930. Abstr. 
from Exp. 8ta, Bee., 65, 6, 1931, p. 428.) In a study of factors affecting lint 
development in cotton, length of lint and size of boll were not affected by soil 
or climatic conditions, but were influenced by soil moisture. The soil moisture 
at or near the time of blooming markedly affected the size of boll, abundant 
moisture being associated with large bolls. The quantity of soil moisture present 
from 1 to 15 days after a flower appeared affected the length of lint produced by 
its boll, short lint being associated with a low moisture content at that period. 

124. The Relation of Quality of Cotton to Prices Paid to Farmers in 
Alabama. By J. B. Pope and C. M. Clark. (BvU. 235, Agr. Exp. Sta., Alabama, 
1931.) A study undertaken to determine the extent to which differences paid 
in central markets obtained in farmers’ markets, and to determine whether or 
not an economic basis exists for the improvement of the quality of the cotton 
produced in the State. Improved yield gave better financial return than im¬ 
proved quality. 

126. Arkansas. Cotton Experiments. (43rd Ann. Bpt. Agr. Exp. 8ta., 1931.) 
Describes cotton breeding, spacing, varietal, and fertilizer experiments. Field 
studies on the use of the tractor as a power unit in cotton production showed 
that each tractor displaced five work-animals on the average-sized farm. Studies 
on wilt resistance indicated a reduction of incidence with an increase of potash 
in potash-deficient soils. 

126. Farm Prices of Cotton related to Quality, Arkansas Crop, 1928-29. 
By L. D. Howell. (U.8. Dept, of Agr., Bur. Agr. Econ., 1931. Al^r. from 
Exp. 8ta. Bee., 65, 7, 1931, p. 684.) The variations in prices with quality and 
in average prices with average quality, and the influence of farm prices on quality 
of cotton produced, are analyzed for 14 local cotton markets of Arkansas. 

127. Georgia. Field Crops Work, 1930. (Oa. 8ta. Bpt, 1930. Abstr. from 
Exp. 8ta. Bee., 65, 2, 1931, p. 123.) Treatment of cotton-seed with an organic 
mercury compound greatly increased germination in early plantings, but not in 
medium or late plantings. Although cotton matured when grown in solutions 
prepared with distilled water and chemically pure salts containing nitrogen, 
potassium, calcium, magnesium, phosphorus, sulphur, and iron, plants gr o wn in 
the same solutions with added traces of manganese, boron, copper, and zinc 
appeared more normal, had larger bolls, and a lower percentage of immature 
seed. 
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I8S. OiTt7 SotrrB>ws8T. Cotton ProiuoHon and DistrihtUion. By E. S. Motdton* 
{UJS. Dpt, of Comm,, Dom, Comm, 8er, No, 49, 1931.) A detailed eooaomic 
study under the following heads: Production of cotton; financing the cotton 
grower; farm ownmhip and tenancy; income from cotton; marketing of cotton; 
ootton*seed products industry; some problems of the cotton producers. 

129. Louisiaka. Cotton Price-Quality Mdationskipe in Local Markets, By 
G. 0. Farrington. (Louisiana 8ta, BvU, 221, 1931. Abstr. from Exp, 8ta, Bee., 
65,6,1931, p. 484.) Bata for the 1928-29 ginning season regarding prices, buyers* 
grade and staple designations, freight rates, shipping destinations, facilities, 
practices, charges, etc., from 10 local markets in Louisiana representative of 
different types of buyers* markets, were obtained by personal visits to co-operating 
ginneries. 

180. Mississipfi. Plant Pathology at the Station, By L. E. Miles. (Miss, 8ta, 
Bpt,, 1930. Abstr. from Exp, 8ta, Bee,, 64, 7, 1931, p. 641.) In seed treatment 
tests iodine with Bentonite proved the best disinfectant for cotton. 

181. Missouri. Cotton Production, By B. M. King. (Miss, 8ta, BvU, 299, 
1931. Abstr. from Exp, Sta, Bee,, 65, 4, 1931, p. 330.) From 16 trials, 2 to 
4 plants in hills 10 to 12 inches apart averaged 424 lb. of lint per ax^re, and single 
plants in hills 12 inches apart 405 lb., and in hills 18 inches apart 377 lb. 
Applications of 400 lb. per acre of 4-12-4 fertilizer was the most effective treat¬ 
ment on land where black rust does not occur. Where cotton is normally seriously 
damaged by black rust 200 and 300 lb. per acre of 14 per cent, kainit gave 
marked yield increases. The most successful varieties were Delfos, Trice, Acala, 
Cleveland, and Express. 

182. New Mexico. Agronomic Experiments. (New Mexico Sta. Bpt., 1930. 
Abstr. from Exp. Sta. Bee., 65, 8, 1931, p. 221). Cotton yields on adobe soil 
differed little, regardless of spacing, although unthinned cotton yielded about 
17 per cent, less than that thinned to single plants 1 ft. apart. Topping did not 
increase yields appreciably. The stand, lint percentage, yield of hollies, and rate 
of maturity of cotton were about the same under either flood or furrow irrigation, 
although the total yields in furrow-irrigated plats were slightly larger. No legume 
was found satisfactory as a winter cover crop in cotton fields. 

188. North Carolina. Plant Pathology at the Station. (N, Gar. Sta, Bpt., 
1930. Abstr. from Exp. Sta. Bee., 65, 2, 1931, p. 145.) A total of 34 seed 
treatments were tested on cotton, and showed Ceresan and certain similar sub¬ 
stances to increase materially the number of seedlmgs and to improve the uni¬ 
formity of stand. In general, the results were such that L5 bu. of treated seed 
gave as good a stand as did 2 bu. of untreated seed. Belinted seed planted 
at Raleigh gave a poorer stand than undelinted seed when planted in April, 
but when planted in May the results were opposite. 

184. South Carolina. Cotton Marketing Studies, 1925-30. (8, Car, Sta, BvU, 
270, 1931. Abstr. from Exp. Sta. Bee., 65, 2, 1931, p. 188.) The importance 
and economic problems of production and marketing of the industry, the quality 
of South Carolina cotton, the factors affecting staple length and grade, the market¬ 
ing processes, price in local and central markets, and the demands of South 
Carolina and United States mills are discussed. 

186. Cotton Besearch, (8. Car. Sta. Bpt, 1930. Abstr. from Eoep. Sta. Bee., 
64, 7,1931, pp. 628 and 644.) Studying factors which influence the growth and 
development of cotton buds and bolls, G. M. Armstrong and W. B. Albert deter¬ 
mined that bolls of the first position on the branch, up to the age of 8 days, were 
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higher in percentage of migars, dextrines, and etarches thw oomparaMe third 
position boils of the same age. The contrasts were greatest between bdls 2 and 
4 days old. The developing seed and lint of bolls at various ages was appreoiably 
higher in percentage of sugars and starches than the boll walls or the pedioeli 
and bracts except when the bolls were nearly mature, the highest percentages 
of sugars and starches being present when l^Us were about 7 to 20 days okL 
There were no consistent differences in sugar and starch content of leaves adjacent 
to the above bolls. The walls of bolls of various ages were lower in sugars and 
starches than the growing seed and lint during the first 11 to 13 days; from 
then on the percentages of sugars and starches increased, and at the age of 
40 to 45 days the boll walls contained higher percentagee of sugars and starches 
than did the nearly mature seed and lint. The pedicels and bracts of young 
bolls contained lower percentagee of sugars and starches than the seed and lint. 

Cultural and fertilizer trials were carried out at the Pee Dec Station by E. E. 
Hall and S. J. Watson. Cotton broadcast with a grain drill, cultivated three 
times with a weeder, and hoed, produced 1,550 lb. per acre of seed cotton on a 
fertilized area and 1,166 lb. unfertilized. Sodium nitrate at the rate of 100 lb. 
per acre gave the greatest gain when applied 50 lb. at chopping and 50 lb. at first 
squares. Nitrogen carriers used as side dressers ranked in production of seed 
cotton in the order sodium nitrate, urea, ammonium sulphate, leunasalpetre, 
and calcium nitrate. In comparison of winter cover crops, hairy vetch and 
monantha vetch were outstanding in the production of nitrogen for cotton. 

In seed treatment tests, Ceresan increased the number of plants per acre 
with acid<delmted and machine-delmted seed, and slightly with normal seed. 

136. Texas. Cotton Investigations, (43rd Ann, Rpt.^ 1930, received 1931.) 
Investigations are described in connection with the foDowing. Root rot; ingestion 
of poison by, and hibernation of, the boll weevil; cotton flea hopper; pink boll- 
worm (hibernation, flight studies, biologj^ cultural control, parasite control, 
etc.); fertilizer experiments; varietal tests; ginning; effect of radiation, etc. A 
local cotton marketing study showed that the average difference between local 
and central market quotations, for four local markets, varied from 2 to 11 dollars 
a bale. Mechanical harvest mg was also investigated, and breeding of cotton 
varieties better adapted to it is being carried f>n. Ginning studies indicated 
that density of breast roll had more influence than speed of saws in determining 
the quality of the resultant lint and the manner in which the seed is cleaned. 

187. The Texas Cotton-Growebs* Finance Corporation. By W. H. Rowe. 
(V,8, Dpt Agr,, Bur, Agr, Econ,, 1931. Abstr. from Exp, Sta, JRcc., 65, 7,1931, 
p. 682.) This preliminary mimeographed report describes and discusses the 
characteristics of the corporation, types of loans, the measures of protection 
against loaning risks, the loan experience of the corporation, its rediscounts, 
interest chargee and other costs to borrowers, and its income, coete, and profits. 


COTTON IN FOREIGN COUNTRIES, 

138. Association Cotonni^ire CoiiONiALE. We have received a copy of BvU, 
No, 4, 1931, containing, among others, the following articles: “ La chloropicrine 
pour le d^parasitage des graines de coton (J. I.»evy). This gas, which was largely 
en^loyed in the war as a tear-gas, has proved very useful as a seed disinfectant. 
** Evolution de la culture du colon dans les Etats du Levant sous mandat fran|^ 
et exportations de fibres*' (E. Achard). A useful and authoritative report, 
The Bulletin contains the usual notes on cotton-growing in Algeria, Sudan, Haute* 
Volta, Mauretania, Dahomey, Ivory Coast, etc. 
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U9 . Novb Bm LMB TRATAtrx ra StLaanov daks itkb Station db S&lxotiok 
C k>TOKKitBB AU CoKQO Belob. By M. Waelkens. {BvU. Agr, Congo Edge, 
1030, p« 800. Abstr. from Plant Breed. Abstxd., ii., 1, 1931, p. 31.) The 
equipment and methods of five stations are briefly detailed. Up to now the methods 
of breeding have been mass and pedigree selection. One station has reached 
the third, the others the second generation. A detailed description of the ideal 
type in view is given. 

140« Notes sub lb Cotok Dans lb Haut-Oubanoui Franoais. By R. L. Joly. 
(Coton et CvU. Coton., 6, 2, 1931, p. 116.) Gives reports on some of the cottons 
of this region, and expresses the view that greater unification of cultural varieties 
is desirable. 

141, Japanese Textile Industry: Development. By S. Shibata. (Proc, 
World Eng. Cong. Tokyo, 1929, 28, 1931, p. 113. Abstr. from 8umm. of Curr. 
LU.f xi., 24, 1931, p. 732.) The development of the textile industry in Japan 
is described, and production figures are given for silk, cotton, woollen, linen, 
and rayon goods. 

142. Peru. We have received from the Dept, of Overseas Trade a copy of the 
Bpt. on the Econ. Conditions in Peru, dated August, 1931 (W. M. Gurney). In 
regard to cotton, it is stated that Tanguis and Pima are the two varieties 
most extensively cultivated, comprising some 92 to 94 per cent, of the whole. 
The most noticeable feature of the buying season was the increased interest 
shown by Continental buyers, especially Germany. Improvements have been 
recorded in recent years in ginning and baling, and material progress has been 
made m combating the various cotton pests. There are some 25 mills in Peru 
engaged in the crushing of cotton-seed, the annual quantity handled exceedmg 
1,600,000 quintals. The industry is well organized, the entire output being 
marketed by the Union de Fabneantes de Aceito del Peru, a syndicate formed 
by the mill-owners, who pcK>l their oil and receive a uniform price for it. 

14S. Russia. Cotton Cultivation. (Int. Her. of A^., xxii., 12, 1931, p. 770.) 
On December 1, according to Government instructions, 90 per cent, of planned 
ootton acquisitions for the year should have bwm made. Actually, however, 
only 67-7 per cent, had been made, against 62 p<*r cent, last year. The Central 
Asiatic republics had executed 56-9 per cent, of the plan, Transcaucasia 70*5 
per cent., and Kazakstan 68 per cent. 

SOILS AND MANUEE8. 

144. Cotton Plant: Manuring. {Chem. Abs., 25, 1931, p. 1937. From 
Phosphorus Digest, Feb., 1931, p. 2. Abstr. from Summ. of Curr. Lit., xi, 18, 
1931, p, 440.) Complete mixtures prejiared from potassium chloride and highly 
ammoniatod superphosphate plus ammonium sulphate (when additional nitrogen 
was requirtxl) were compared with mixtures of similar anal^’sis prepared from 
potassium chloride, ordinary superphosphate, and ammonium sulphate, as 
fertilizers for cotton in field tests. In 17 tests the ammoniated superphosphate 
mixtures gave an average yield of seed cotton 6*4 per cent, greater than that 
obtained with the ordinary superphosphate mixtures. The average yield of 
ootton obtained at the first picking was also higher from the plots fertilized 
with the ammoniatod superphosphate mixtures. The ammoniated superphos¬ 
phate used in these experiments was prepared by treating ordinary superphos¬ 
phate with approximately 6 per cent, of anhydrous ammonia. 

148. Cotton Plant: Effectt of Mineral Fertiuzers on. By I. F. Chernov, 
(Chem. Aha., 28> 1931^ p. 4906. From Khlop, Ddo, 0,1930. Abstr. from SumtiK 
XX. 2 11 
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of Owr, li., 83 , 1951, p. 663.) Fertiliser experimentB were oondiiotied on 
twenty different kinds of soil with a single fertiliser element and a oomhination 
of two or three. The soils responded to nitrogen and phosphorus, bat the best 
lesnlts were obtained with a complete fertilizer. A comparison of the Tarioos 
forms of nitrogen with superphosphate proved the superiority of potassium 
nitrate, which gave a 31 per cent, yield increase. Of the sources of phosphoms, 
double superphosphate proved the most economical, although preoi|dtated 
phosphate was just as effective. 

146. CoTTOK Plant: Effect op Nitrogenous Fertilizers on. By D. V. 
Kharkov and M. I. Lyakhov. (Chem, Ats., 86, 1931, p. 4961. From KMop, 
Nezavisimoaty 3 , 1931, p. 60. Abstr. from Summ. of Curr, Lit, xi., 23 , 1931, 
p. 663.) In Middle Asia the best results were obtain^ with ammonium nitrate, 
followed by ammonium sulphate, oil meal, urea, and calcium cyanamide. 

147. Interpretation and Popular Presentation op Data, showing the 
Econoboc Results op Fertilization. By H. W. Warner. (J. Amer, 8oe» Agr.y 
23, 4 . 1931. Abstr. from Exp. Sta. Bee., 65, 6 , 1931, p. 517.) Ways of interpret¬ 
ing and presenting results of fertilizer experiments are described. 

148. The Use op Fertilizers in Tropical and Sub-Tropical Agriculture. 
By A. Jacob and V. C5oyle. (Pubd. by Ernest Benn, Ltd., London, 1931. Price 
lOs. 6d. net.) This is a useful guide to the principles and practice of manuring 
in the tropics, and should prove helpful to beginners. The ciifBculties attending 
the work of the planter in the tropics render economy essential, and in order to 
practise true economy he must carry out experiments on his own soils with a view 
to determining the part played by each of the different plant foods in encouraging 
the growth of his crops under local conditions. The aim of this book is to guide 
the planter in this work, and therefore the opening pages of Part I. are concerned 
with the physiological importance of the various plant foods, with special refer¬ 
ence to tropical plant-life. The following sections trt*at of the composition and 
formation of tropical soils, give detailed accounts of the methods of deter¬ 
mining the requirements of the soil by exact manurial experiments, describe 
the most important fertilizers, and state general rules for their application. 
Part II. deals with the manuring of the following: grain, root, and leguminous 
crops, oil plants, sugar-cane, fibre plants, tobacco, tea, coffee, cacao, rubber, 
palm trees, fruit crops, and vegetables. 

149. Gfeen Manuring. (Tech, Commn. No. 22, Imp. Bur. of Soil Sci., 
Rothamsted, 1931.) This is a compilation which should be w ithin reach of every 
worker with green manures. It contains a discussion of the important literature 
on all aspects of the subject divided under several heads; Green Manuring in 
Relation to the Mechanical and Physical Properties of the Soil; The Chemistry 
of Green Manuring; Relation of Green Manuring to Plant Diseases; Practical 
Utilization of Green Manures; Use of Fertilizers in Conjunction with Green 
Manures. A useful appendix gives a list of the plants used for green manures, 
and a bibliography of the subject is also included. 


OULTIVATIONy IRRIGATION^ GINNING, USE OF SEED, ETC. 

160 . Radiation-Induced Variation in Cotton: Somatic Changes Induced 
IN G. Hireutum by X-Raying Seeds. By W. R. Horlacher and D. T. Killougb, 
{CorUr. Texas Agr. Exp. Sta. No. 142, repr. in J. of Hered., August 22, 1931, 
p. 253.) Cotton was found not to lose its power of germination under very 
hearry doses of X-rays. A noticeable effect is the production of many dwarf 
plants, often each with <me terminal flower. Among pther variatkma produeed 
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wm types with one Or with three cotyledons, with numerous variegations, with 
ommpled leaves, and with different leaf shapes. 

in. Cotton Sends: Disinfbotion. By E. Tilemans. (Ohm. Aba., 25, 1931, 
p. 3763* Abstr. from 8umm. of Curr. Lit., xi., 21, 1931, p. 595.) A general dis¬ 
cussion is given of the causes and effects of cotton diseases. Moist treatment 
with disinfectants shows that Uspulun and Abavit work positively, and Kahnit 
negatively, against sore-sbin. In the United States the moist methods of treat¬ 
ment are giving way to dusting methods and the use of Ceresan. When Uspulun 
is used the seeds are soaked in a 0-25 per cent, solution of the disinfectant for 
4 to 6 hours. The treated seeds have a more rapid germination and give stronger 
plants and a more homogeneous growth. To powder seeds with Ceresan, 50 kg. 
of seeds are shaken with 200 g. of disinfectant. This immunises the seeds against 
diseases and outside contagions. 

152. The Technique of Field Experiments: being the Report of a Conference 
held at Rothamsted in May, 1931. Among the various papers contributed 
were the following: “ Principles of Plot Experimentation in Relation to the 
Statistical Interpretation of the Results” (Dr. R. A. Fisher); “Methods of 
Field Experimentation and the Statistical Analysis of the Results ” (J. Wishart); 
“ Technique of Variety Trials ” (S. F. Armstrong); “ Multiple Schemes of Field 
Experiments ” (A. H. Lewis et al.). 

158. The Accuracy of Cotton Lint Percentage Figures. By J. R. Quinby 
and J, C. Stephens. (J. Amer, Soc. Agr., 22, 2, 1930. Abstr. from Exp. Sta. 
Eec», 65, 7, 1931, p. 631.) Ginning tests were made at the Chillicothe Sub¬ 
station, Texas, on lOdb. samples from early, medium, and late pickings of 24 cotton 
varieties compared in 1928, and on 50 samples of 10 lb. and 30 lb., and on 50 
200-gra. samples from a mixed bulk of Mebane cotton. The results indicated 
that when cotton is ginned in an experimental gin a representative sample of 
the entire plat production of seed cotton, or a composite sample of quantities 
in exact proportion to the yields of each picking, is needed for accurate figures 
for lint percentage, and consequently for aero yield. An R-saw gm and a 20-8aw 
gin ginned random samples from the mixed bulk of Mebane cotton with con¬ 
sistent accuracy, and the effect of errors in ginning upon the acre 5 neld of lint 
cotton computed from plat yields was unimportant. One sample sufficed to 
give reliable acre yields of lint cotton when the samples were ginned on either 
gin, although the larger gin gave the more accurate result. With 10-lb. samples 
ginned on the 20-8aw gin the pn)l>able error of a single determination was about 
0*2 per cent, of Unt, or 2 lb. of Hut per acre, based on the yield of 1,000 lb, of 
seed cotton. In view of the differences in lint percentage between varieties 
shown in the 1927 tests, and the possible influence of fertilizer, soil, and seasonal 
conditions on lint percentage, there seemed little justification for interpreting 
results on the basis of seed cotton fields. Computation of lint percentage as 
the ratio of lint to clean seed cotton seemed more desirable than as the ratio 
of lint to raw cotton, since it avtiided the effect of actual differences in the quantity 
of dirt and waste in the seed cotton as harvested. 

154. Percentage of Lint in Distributed Plats of Cotton Varieties. By 
J. R, Quincy and J. C. Stephens. (J. Atner. Soc. Agr., 23, 1, 1931. Abstr. 
from Exp. Sta. Bee., 65, 7, 1931, p. 631.) In the 1929 cotton variety test at the 
Chillicothe Substation, Texas, a 10-lb. sample was ginned from each of four 
distributed plats of 24 varieties. Assuming 33*3 per cent, of lint as a general 
mean for all varieties, the probable error was 0-279 per cent, of lint, slightly higher 
than the error of 0»2 per cent, of lint found above. Successive pickings of a variety 
were much more variable in percentage of lint than were total pickings from dis- 
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trilmted plate of the same vadety. Althotigh the yields the distributed plats 
of a variety varied oorisiderahly, lint percentage was relatively ooostsnt from plat 
to plat. In an experiment on oompaiatively uniform land, a lint percentage 
figure properly derived from ginning the production of a single |dat may ^ 
applied without substantial increase in error to the replicated plate; or, when 
the seed cotton production of a single plat is below 10 lb. the seed cotton produced 
on two or more of the distributed plats may be massed and a representative 
sample drawn. 

165. The Fowler Diesel “ Gybotilleb.” (IF. India Comm, Gtrc., xlvi., M8» 
1031, p. 429.) The ** Gyrotiller introduces an entirely new and greatly im« 
proved method of obtaining an unusually high degree of tilth in preparing the 
soil for planting crops. It is mounted on two half-tracks of the crawler type 
at the rear end, and at the front on a power-operated central steering wheeL 
Two sets of power-driven, horizontally rotating tillers are mounted at the rear 
of the machine, which, as it advances across the field, thoroughly stir and pulverize 
the soil from 12 to 16 inches deep. The “ GyrotiUer ” with one man operating 
will till, ridge and leave the land ready for planting at the rate of approximately 
one acre per hour, at a cost of 1 dollar. 

156. CoTTOK Ginnino Tests. By J. W. Carpenter. (Mi89, 8ia, HpU^ 1930. 
Abstr. from Exp, Sta. Eec., 64, 7, 1931, p. 681.) Experiments showed tJ^t the 
increased value of lint ginned with loose breast roll more than compensated for 
the decrease in capacity of the gin, which in some cases approximated to 60 per 
cent. Wet cotton or sappy cotton can be successfully dried either by sunning, 
by heated air, or by cold air which has been chemically dehydrated. Cotton 
was successfully dried by air which had been dehydrat^ by passing through 
calcium chloride. 

157. Cotton Harvesting Development to Date. By H. P. Smith, (Apr, 
Eng,, 12, 8, 1931, Abstr. from Exp, Sta, Rec., 65, 7, 1931, p. 676.) In a con¬ 
tribution from the Texas Experiment Station, a brief review of the status 
of cotton harvesting development is presented, with particular reference to 
mechanical methods. After considering ail the various types of cotton harvesters, 
the conclusion is drawn that it is difficult for any and all t 3 rpes to handle the 
crop, since the nature of the cotton plant itself is largely responsible for 
retarding the development of a successful mechanical harvester. With this 
in mind, the station is attempting not only to develop a cotton harvester, but 
also to develop a variety of cotton which will bo well suited to mechanioal 
harvesting. 

158. Cotton Seed Depibratinq Apparatus. By A. G. Murdoch and British 
Cotton Seed Products, Ltd. (London). E.P. 353,358 of May 20, 1930. Abstr. 
from 8umm, of Curr, Lit, xi., 81, 1931, p. 598.) In apparatus for defibrating 
cotton or other fibre-bearing seeds, the defibrating members are streamlined or 
approximately streamlined in the direction of their motions, and are formed 
or provided with teeth or serrations. The term “ streamlined or approximately 
streamlined’’ refers not only to a perfect streamline formation, but also to 
elliptical or oval formations. 

[Of, Abstr. 868, Vol. VIH.] 

169. Paper from Cotton Seed. {Ind, and Eng. Chem, News Ed,, ix., 18,1931. 
Abstr. from Trop. AgricvUure, viii., 18, 1931, p. 334.) A method for manu¬ 
facturing paper from cotton seed has recently been elaborated in the Hyderabad 
State in India. The raw material is obtained from the by-products of the ootton 
seed crushing industiy. The short fibres which may be recovered from cotton 
seed^ when treated in a defibrating machine, can bo used in the process, the yi^ 
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ol mAe usable fibre amounting to about 4 per cent, of the total weight treated. 
Ihe non^oelluloeio matedab contained in the crude fibre are first digested with 
caustic soda, under steam pressure ol 30 to 40 lb. per square inch, followed by 
bleaching with bleaching powder or electrolytic chlorine. An alternative method, 
oonsisting of bacterial digestion of the impurities present in the raw material, 
has been found to replace effectively the chemical method of treatment, with 
a consideFable reduction in cost. An estimate of the total costs of erecting and 
running a paper-making plant with a total daily capacity of about 10 tons is 
included. It is based on the chemical method of treatment. 

liO, Lbs DiiBiVBs be l*Ivdustrie dtj Coton dans l’Alimentation du B^tail. 
Toitbteaux et Farines de Coton. By E. Letard and F. Heim de Balsac. 
(CoUm et Cult, Coton., vi., 2,1931, p. 89.) A general account of cotton cakes and 
cotton starches, with analyses showing food values, etc. 

PE8T8, D18EA8ES, AND INJURIES, AND THEIR CONTROL. 

161. The Trend in Entomological AcnvmEs in the Cotton States. 
By J. M. Robinson. (J. of Econ. ErU., xxiv., 4, 1931, p. 786.) The trend in 
entomological activities in the Cotton States today is toward improved facilities 
for fundamental research, more protection from introduced species of insects, 
better methods for the dissemination of insect control information through the 
extension entomologist, and improved and enlarged facilities for the training 
of entomologists in the various iostitutions of higher learning, particularly in 
the land grant colleges. 

122. Insects Captitbed by Airplake are found at SuRPRisma Heights. By 
B. R. Coad. ( Yearb. U.8. Dpi. Agr., 1931, p. 320. Abstr. from Rev. App. ErU., 
Ser. A., xix., 11, 1931, p. 633.) A bnef outline of the results obtained in connec¬ 
tion with investigations on the migration of insects, particularly those affecting 
the cotton crt»p, conducted by means of aeroplanes equipped with special insect 
oollecting traps. A description is given of the trap. Collections were made at 
altitudes varying from 50 to 14,000 ft., the densest population being found to 
ooour in the first 1,000 ft. Counts from several hundreds of collections, made 
in one locality in Louisiana, show that under all conditions for all seasons of the 
year an average of 25,000,000 insects is found in the upper air over one square 
mile of ground. Cenerally speakmg, strong flying insects are collected closer to 
the earth, and smaller, weaker ones at higher altitudes. The cotton leafworm 
usually occurs within 3,000 ft. of the ground, the boll weevil has been found at 
1,000 ft., the tarnished plant bug and pink bollworm up to 3,000 ft., the cotton 
fiea-hopper up to 5,000 ft., leaf-hoppers up to 7,000 ft., and mmute parasitic flies, 
aphids, etc., up to 14,000 ft. 

162. Inbbc?ticide8, Fungicides, and Disinfectants: Preparation. By A. 
Oarpmael, London. (I. G. Farbenindustrie A.G., Frankfort, Germany. E.P. 
360,406, 30/4/1930. Abstr. from Summ. of Curr. Lxt., xi., 24, 1931, p, 721.) 
DeeoribeB the preparation of new compounds. 

164. The Measurement and Control of Atmospheric Humidity in Relation 
TO Entomological Problems. By P. A. Buxton. (Bull. Ent. Rea,, xxii., 2, 
1981, p. 431. Abstr. from Rev. App. Ent., Ser. A., xix., 12,1931, p. 712.) The 
author describee a number of practical methods for the measurement and control 
of atmospheric humidity which may be of service to workers even in remote 
oountiies, including material already known to physicists, and other devices 
that can be used in small spaces and are portable. For the convenience of workers 
who have not access to libraries and collections of tabulated facts, a certain 
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amount of information that i 0 available in meteorobgioal and physbal tablM 
has been included in graphic form. 

165 . La Cultuee nu Cotonniee m Afbique dtt Noed. By M. Widiez, 
(Agr. prat. Pays chavds, ii., 18 , p. 603, Paris, 1931. Abstr. from Bev. App. Ent.^ 
Ser. A., xix., 10 , 1931, p. 698.) Earias insidana, Boisd., which has been the prin* 
cipal cotton pest in French North Africa, has completely disappeared from cotton 
plantations in Algeria during the past two years, owing probably to the activities 
of its native parasites. Its bionomics and control, and the injury it causes, are 
discussed from the literature. Other pests include A. gossypii, Oxyca/renus 
hyalinipennis, the beetles Elater sp. and BMzotrogua sp., Prodenia litura and 
Hdiothis obsoleia. 

186 , Pests of Cotton on the Taman Peninsula. By V. V. Smolyannikov. 
(In Russian with summary in German.) (BvM. N, Caticas. PL Prot. Sta., vi.-vii., 
p. 81. Rostov-on-Don, 1930. Abstr. from Bev. App. Ent., Ser. A., xix., 10 , 1931, 
p. 662.) During investigations on the pests and diseases of cotton in the Taman 
peninsula some 40 species of insects wore found damaging the plants. The most 
important included the Tenebrionids Opatrum aabuloaum, L., Dams pusiUus, F., 
and Pedinus femoralia, L., the weevil, Psalidium maxillosum, F., (?) Agrotis 
tritici, L., and A. nigricans, L., Tetranychns felarius, L., Aphis gossypii, Glov., 
Loxostege aticticalis, L., Pyrausta nvbilalis, F., Hdiothis chsoleta, F., and 
Pseudococcus sp. 

167 . Pests of Cotton in the South-Western Regions of the Ukraine 
According to Observations in the Year 1930. By D. V. Znoiko. (In 
Russian.) Za khlopkov, Nezavmm, 6 - 7 , 1931, p. 145. Abstr. from Bev. App. 
Ent., Ser. A., xix. 12,1931, p. 729.) Among the pests mentioned are the following: 
Euxoa tritici, E. segetum, Anisoplia segetum, Thrips tabaci. Aphis gossypii, A. 
etumymi, Myzus persiccB, Trifidaphis phaseoli, Tetranychus telarius, Hdiothis 
obsoleta, Phytometra gamma, Scotogramma tr^folii, and Loxostege sticticalis. 

168 . CoNsiDERAZioNi Entomologichb Sulla Coltura del Cotonb Nella 
Somalia Italiana. By A. Chiaromonte. {Communicazione al Congresso di 
AgricoUura Tropicale di Anversa, Luglio, 19^. Abstr. from Bev. App. Ent., 
xix., Ser. A., 8, 1931, p. 604.) The pests of cotton in Italian Somaliland dis¬ 
cussed include the Bumolpid, Syagrua rugteepa, Lef., the larvss of which do serious 
harm to the roots, often killing full-grown, vigorous plants; Hdiothis (Chloridea) 
obsoleta, F., the larvae of which attack the flower-buds and flowers, but atre 
parasitized by Sarcophaga sp., Sturmxa inconspicua, Mg., and Ooma bimacuiata, 
Wied.; Platyedra goaaypieUa, Saund., which is the most injurious pest although 
it is not distributed in the seed, as the long cycle form does not occur, and the 
larvae are parasitized by Microhracon ktrkpatricki, Wlkn., and Chdondla cum- 
maculata. Cam.; Dysdercua cardinalis, Gerst., and Oxycarenua hyalinipennis, 
CJosta, which are the most important of the Rhynchota, though the Jassid, 
Empoasca facialis, Jac., aggravates a condition of the plant due to other factors 
that results in the leaves curling or even failing. 

169 . Biology of the Mexican Cotton Boll Weevil. By E. F. Grossman. 
“ VI. Some Humidity and Temperature Effects on Development and Longevity.” 
{Flor. Ent., xiv., 4 , 1930. Abstr. Bev. App. Ent., Ser. A., xix., 8,1931, p, 207.) 
Des cribes experiments undertaken to determine the optimum range of relative 
humidity necessary for successful hibernation in artiflcially cooled environments. 

“ VII. The Boll Weevil in Artificial Hibernation Quarters.” {Flar, Ent., 
XV., 2 , 1931. Abstr. Bev. App. Ent., Ser. A., xix., 12 , 1931, p. 717.) Describes 
a neir kind of cage in which various factors influencing hibernation of the boll 
weevil could be observed. 
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170. Noras ok Some HyMaKorraBons PABASiras of thb Pikk Bollwobm. 
By T« Kanbe. (In Japanese, with Summary in English.) (Ann, Agr, Expi, 8ta. 
Korea, r,, 4, 1931. Abstr. from Rev. App, Ent., xix., ^r. A., 9, 1931, p. 514.) 
Seven species of Hymenoptera are parasitic on the pink boUworm (Platyedra 
goasypidla, Saund.) in Korea. Pristomerua wlnerator, Panz., has two generations 
a year, the adults appearing in the middle of May and again in early August. 
MicrcbroMn sp., which is one of the most effective parasites, has three generations 
a year. The rate of parasitism is over 6-6 per cent.; it is higher on native cotton 
thim on upland cotton, the maximum observed being 41 per cent. The female 
lays 2 to 11 eggs a day, usually 2 on each host, and from 40 to 50 during life. 
The larvflB hatch in 24 hours and mature in 7 to 8 days. Hdbrocytua sp., which 
is another important parasite, has 6 generations a year, and about 70 per cent, of 
the hibernating host larvae wore found to be killed by it. Another species of 
Microhracon, Chelondla sp., Dihrachys camia^ Wlk., and Eurytoma sp., are also 
parasitic in the larvae. Parasites in Japan are P. vulnerator and Pimpla sp. 

171. Thb Present Status of the Pink Bollworm in the South-West. By 
R. E. McDonald. (J. of Econ. Ent., xxiv., 4, 1931, p. 790.) Discusses the dis¬ 
tribution, in 1930, of the pink bollworm (Pectinophora gossypidla, Saund.) in 
Mexico and the south-western part of the United States, and the intensity of the 
infestation in each area as revealed by the mechanical inspection of gin trash. 
The effect of low winter temperatures m a large part of the infested area on 
control of the insect is mentioned. The paper summarizes the efforts made to 
eradicate the rather heavy infestation discovered in the eastern end of the Salt 
River Valley of Arizona in the fall of 1929, by moans of clean-up operations, a non¬ 
cotton zone, and dola 3 ^ed planting dates in the restricted zone, and details some 
of the difficulties encoimtered due to the subtropical climate of that area. The 
results of these efforts are reviewed, and the programme for the 1931 campaign 
is outlined. This provides for winter cloanmg, ploughing, and irrigation of all 
cotton fields within approximately three miles of infestation, the prevention of 
growing volunteer cotton, and the delaymg of planting until the peak of moth 
emergence has passed. Mention is also made of the scouting done in Mexico, 
in co-operation with the Mexican Department of Agriculture, to determine the 
distribution of the pink bollworm on cotton and wild host plants. 

[Of, Abstr. 619, Vol. VII.] 

172. pBELnnNARY Report on Controlling Pink Bollworm in Texas by 
Winter Cultural Methods. By D. A. Isler and F. A. Fenton. (J. of Econ. 
Ent., xxiv., 4, 1931, p. 796.) Discusses the results of two years’ work in Piesidio, 
Texas, on the effects of ploughing and of irrigation as measures for pink bollworm 
control. The best control was obtained by thorough ploughing, followed as soon 
as practicable by irrigation. 

[Cf. Abstr. 620, Vol. VII.] 

178. Pink Bollworm Scoutino Methods. By R. W. White. (Mon. BvU. 
Dpi. Agr, Oalifamta, xx., 6, 1931, p. 363. Abstr. from Rev. App. Ent., Ser. A., 
xix., 10, 1931, p. 616.) Field inspection methods in force in the cotton belt for 
discovering infestation by pink bollworm arc described, and the advantages of 
the recently adopted method of gin trash inspection are pointed out. Details are 
given of a machine constructed to separate the bollworms from trash. This 
machine can only be used satisfactorily from the beginning of the ginning season 
until the first killing frost, after which the bollworms hibernate and are not found 
so readily in the trash. 

In order to deal with that large portion of the cotton belt which cannot be 
covered during the favourable peri^, arrangements have been made for the 
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ooUeotkm ol bolls when they are most liable tto infestation, and thdf pmerra- 
ticm until inspection is possible. Some 10,000 samples of 100 green cotton bdls 
each were collected from all States making up the cotton belt, and were examined 
in the laboratory by a method that is deeoribed in detail. 

174 . Field Tests in Texas of Insectioidbs fob Conteol of the Cotton 
Bollwobm (Hdiothia obsoleia. Fab.). By B. W. Moreland and F. F. Bibby. 
(J, of Econ, Eni», xxiv., 0, 1931, p. 1173.) Infestation by the cotton boUworm 
is not increased by the application of calcium arsenate or other insecticidal 
dusts to the cotton. In every plat treated with insecticides in these experiments 
there was a gain over its check in yield of cotton, whatever the poison used, 
and whether the number of applications was moderate or excessive. The 
difiterenoo in yield between plats treated with a commercial mixture consisting 
of 75 per cent, calcium arsenate and 25 per cent. Paris green, and plats treated 
with calcium arsenate alone, was so small that neither material can yet be 
regarded as definitely superior to the other. In some tests calcium arsenate 
gave slightly better results than the commercial mixture, v hereas in others the 
reverse was true. The application of sodium fluosilicate dust to cotton gave but 
slight, if any, control of the bollworm in 1928. In 1929 the plat treated with 
this material yielded more cotton than the untreated plat, but not as much as 
the plat treated with calcium arsenate. lk‘st results in cotton yield arc obtained 
when the cotton is dusted regularly at proper intervals, beginning at the time the 
first brood of the bollworm appears. In the tests, the longer the first application 
was deferred the less was the gam in cotton yield, regardless of the advancement 
of the bollworm infestation at the time poison applications wore begun. It does 
not seem advisable to defer applications too long, as the fruit set late m the season 
is likely to be prevenU^ by frosts from maturing. 

176 . Facjtors Influencing Infestation in Cotton by Heliolhis obsoleia, Va:b. 
By F. L. Thomas and E. W. Dunnam. {J. Econ. Ent,, xxiv., 4 , 1931, p. 815.) 
Experiments show that the proximity of com to cotton has no relation to the 
infestation. Egg parasites, although valuable under some conditions, are not 
as important as the factors 'which influence egg deposition. Nectar and honey- 
dew are sho'wn to be ummportant. Throughout their growth the larvae of 
Heliothis obsoleia show a desire for succulent food, and apparently must have it 
for normal development. Odours emanating from rapidly growing succulent 
cotton appear to be the most important factor influencing infestation of the plant 
by this pest. 

178 . Corn-Ear Worm in Queensland. {Queens. Agr. J., xxxvi., 2, 1931, 
p. 195.) An article by J. Harold Smith, Entomologist, Dept, of Agr. and Stock, 
dealing with the pt‘sts of tobacco, contains an account of the life-history and 
habits of the Corn-ear Worm (Edioihis obsoleia, F.), which is also a serious pest 
of cotton. Illustrations are given in colour of the stages from emergence from 
the egg to full growth of the msect. 

177 . Observations on the Cotton Noctuid {Chloridea ohsokta, F.) m the 
Slavyansk District of the North Caucasian Region. By B. V. Dobrovolskii 
(In Russian.) {Bull. N. Caucas. PI. Prot. 8ta., vi.-vii., p. 283. Rostov-on-Don, 
1930. Abstr. from Rev. Aj>p. ErU., Ser. A., xix., 10,1931, p. 566.) In the course 
of observations on Heliothis {Chloridea) obsoleia, F., carried out in October, 1930, 
in a cotton-growing district in the Northern Caucasus, it was found that this 
peet chiefly concentrated in fields that had previously been attacked by Loxodege 
dicticalis, L., and in which the bolls had reached maturity earlier than usual 
owing to the defoliation of the plants. In such fields 74 per cent, of the bolls 
were damaged as compared with 20 per cent, in those that Jbiad not been Inleoted 
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by L* iHcHoaU$p and in which the plants were healthy, some of them still 
iowedng. 

178. Thb Oobv-Eab Worm : Biology ahd Ck)KTBOL. By L. P, Ditman and E. N. 
Cory. {BuU, Maryland Agr, Exp, Sta,, No. 328, 1931, p. 443. Abstr. from 
Eev, App, Ent,, Ser. A., xix., 11, 1931, p. 633.) A detailed account is given of 
the results of six years* work on the bionomics, seasonal history and control of 
EdioihU (Chioridea) dbaoleta, F., on maize in Maryland. All stages are described, 
and characters distinguishing the sexes in the pupal stage are indicated, this 
not having previously been done for a Noctuid pupa. Natural enemies of 
the pest observed included various predacious Rhynchota, Coccinellids and 
Ghrysopids, and the egg-parasite Trichogramma minutum, Riley. No satis¬ 
factory baits or repellants for the moths were found, and sprays of contact or 
stomach poisons proved valueless. Some control was obtained with dusts, 
particularly lead arsenate. 

179. La Diparopsis caeianea, Hmps. (Red, or Sudan Bollworm) sul Cotonb 
A Barentu. By A. Chiaromontc. (Agr, Colon., xxr., 7-8, p. 343. Florence, 
1931. Abstr. from Rev, App. Ent.^ Ser. A., xix., 12, 1931, p. 686.) Descriptions 
of all stages with notes on the biology of this pest, and the injury caused by it in 
Eritrea, are given. Ploughing under of all debris after the cotton harvest is 
considered the best method of control. 

180. L’Unico Bollworm del Cotone a Te.ssenei: LEariaa biplaga, Walk. 
By A. Chiaromontc. (Agr. Colon., xxr., 4, p. 165. Florence, 1931. Abstr. 
frorc Rev, App. Ent, xix., Ser. A., 8, 1931. p. 47!.) Earias biploga, Wlk. (Spiny 
bollworm), the lan'^a, pupa and adult of vliich are briefly described, is the only 
bollworm occurring on cotton in the Tessencj zone of Eritrea. It appears to 
have 3 to 4 generations a year, the lifc-cycIe requiring about 35 days. The 
injury done is not serious. As cotton is the only food plant, the destruction of 
all cotton plants immediately after harvest is advised. 

181. Spiny Bollworm Parasite. By J, Risbec. (Compt Rend.y 198, 1931, 
p. 247. Abstr. from .Summ. of Curr, Lxt.y xi., 19, 1931, p. 525.) A parasite of 
the spiny bollworm has been found on cotton plants. The appearance of this 
parasite under the microscope and observations on its life-cycle are described. 
It feeds preferentially on fully-developed bollworms, particularly those which 
have started to spin their cocoons. 

182. Devil’s Shoe-String as an Insecticide. By V. A. Little. (Sciencey 
78, p. 1890, 1931. Abstr. from Exp. Sla. Rec., 65, 6. 1931, p. 547.) In work 
with the cotton aphid, devil’s shoe-strmg (Cracca virginxam) was found slightly 
more toxic than pyrethrum, but k*ss toxic than Derris. 

188. The Control op the Cutworm. By H. Wilkinson. (BuU, Dpt, Agr, 
Kenya, No. 12,1931. Abstr. from Rev, App. Ent, Ser. A., xix., 11,1931, p, 665.) 
Control by poison bait is rm)mmen<led, and the method of preparing one of 
sodium fluoride and chopped prickly pear is given. The use of a bait of 1 lb, 
Paris green and 60 lb. bran has met with considerable success. Sufficient water 
should be added to make the mixture soft but not too moist, and it should be 
used in the late afternoon, about 20 lb. dry weight being required to the acre. 

184. Notes on the Biology of Laphygma exempia. Walk., and L, exigua, 
B:BV,{Lep,noctuidoe), ByJ. S. Taylor. {BuU, Ent, Res., xxii ,2,1931. Abstr. 
from Rev. App, Ent, xix., Ser. A., 9, 1931, p. 536.) Laphygma exempt 
periodically causes serious damage to maize in the oastom Transvaal. L, exigua^ 
which is chiefly a pest of cotton and peas, usually begins to cause injury to cotton 
eariy in January, and sometimes young plants arc almost completely defoliated. 
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Hie kogths of the various stages vary considerably with the climatio condUtions* 
Oviposition, which takes place at nighty may begin three days after emergence^ 
The eggs are laid on the leaves in clusters of 8 to 100, and hatch in 8 to 12 days. 
During mid-March to early April the larval period averages 18 days* Pupation 
occurs j\i8t below the surface of the soil, the pupal period lasting 9 to 48 days 
and the pre-pupal 2. In the insectary, females lived up to 15 days. The 
adult of this species is also believed to migrate. The most important parasites 
reared from the larvse are a Tachinid and a Chalcid. Since infestation of cotton 
is most severe during the winter, when the parasites are least numerous, they 
are thought to play an important part in the control of this pest. 

186, Stomatorrhina lunata, Rd., Pajusitb of thb Ego-Pods of the Miobatobv 
Logttst, Locusta migratona, L. By L. Y. Y. SkaJov. (In Russian, with a 
summary in German.) (Bull, N, Caveas. PI, ProL 8ta,, vi.-vii., p. 158. Rostov- 
on-Don. 1930. Abstr. from JRev, App, Ent., Ser. A., xix., 10, 1931, p. 664.) 
In the autumn of 1928 egg-pods of Locusta migratoria, L., in certain areas of the 
Kuban Province, were found to be parasitized by the larvsD of Stomatorrhina 
lunata^ F., in the case of one group to the extent of 95 per cent., 3 to 5 laurvas 
occurring in each egg-pod. The larvae migrate from one egg-pod to another, and 
pupate in the autumn at a depth of about 2 inches in the ground. The adults 
emerge in 10 to 14 days, and are killed by the first frosts. Oviposition was not 
observed. 

186. Prkliminary Report on the Use of Aeroplanes in the Control of 
ACRIDID iE ITNDBR THE CONDITIONS OF CENTRAL AsIA. By TzUlgankoV et ol. 
(In Russian.) (Khlop, I)do, ix., 12, 1360. Tashkent, 1930. Abstr. from Bev, 
App. EtU., xix., Ser. A., 8, 1931, p. 466.) Expenments have proved that a^ero- 
planes of certain makes may be effectively used for broadcastmg moist or dry 
poisoned baits, the average width of the swath obtained being 160 feet, by flying 
at a height of 160 feet. Strips of dry bait in an open steppe are distributed 
very evenly, and in 6 hours it is possible to apply more than 6 tons of bait 
over an area of about 900 acres. 

187. Flame-Throwers in Locust (Schistocerca gregaria) Control. By Khan 
S. Rahman. {Agr, and Livestock in India, i., 4, 1931, p. 382.) Bodkin’s flame¬ 
throwers were tried in the Punjab during Aprii-May, 1930. The fuel employed 
was kerosene 60 parts, Diesel oil 30 parts, petrol 10 parts. The expenments 
proved that the destruction of hoppers restmg among thick green hedges like 
Agave and Euphorbia cannot be properly and economically earned out by means 
of flame-throwers. Thick hopper bands resting on shrubs and bushes which 
either easily catch fire or allow the flame to penetrate into every Jiart, or on 
medium-sized trees, can be effectively controlled by this method. The cost of 
working the flame-thrower varies, but even under the most favourable circum¬ 
stances it is said to be very high compared with trenching and the use of poison 
baits, 

188. CoNTBiBimoN TO the Method of Locust Control. By F, N. Lebedev. 

(In Russian, with a summary in German.) (Bull, N, Caucas, PL Prat, Sta., 
vi.-vii., 1930, Rostov-on-Don. Abstr. from Bev, App, Ent, xix., Ser. A., 8, 
1931, p. 669.) Sodium arsenite proved to be the cheapest and most effective 
poison for spraying green vegetation. Good results were obtained by moistening 
out grass or straw with a solution of this poison, 2 lb. sodium arsenite and 6 gals, 
water for each 60 lb. of grass or straw, and laying it out in long stripe in the 
path, of hoppers. This materia! can be used again where necessary. Am a 
contact insecticide, caustic soda in the proportion of 1 lb. to 2) gals, water k 
recommended. > 
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18I. Vm VOE Locitsts. (Ortmn OdomH, Jaxmary, 1932, p. 93.) The Kmytk 
Depadrimeot of Agrioulture has been investigating the possibility of ntilhujog 
loouste as cattle and poultry foods, and as fertilisers. It is stated that sun-dried 
loonsts, when finely ground, produce a concentrated foodstuff which is very 
rich in protein. The anal 3 mt considers that it would be highly advantageous to 
create an export trade in locust meal, or in a balanced meal of ground locusts 
and maize. A fertilizer worth from £6 to £6 per ton, in many respects well 
adapted to the rainfall and temperature of the Colony, could also be prepared 
from these insects. 

190. Plowebs of Sulphur and the Problem of the Control of the Red 
Spidsb nr Central Asia. By S. K. Tzuigankov. (In Russian.) {Za khiopkov, 
NmvUim, 6-7, p. 66. Tashkent, 1931. Abstr. from Eev, App. ErU,^ Ser. A., 
xix., 1931, 12, p. 728.) A discussion of the use of flowers of sulphur for the 
control of the r^ spider, Tetranychua tdarius, L., on cotton in Central Asia, and 
the factors responsible for its toxicity. It acts as a fertilizer stimulating the 
growth and development of the cotton plants, and does not injure them. Ex¬ 
periments have shown that the toxicity of the dust was increased when it was 
applied 2 to 3 days after the field had been irrigated. It is recommended to 
mix the sulphur with an equal quantity of lime, which must be freshly slaked 
in order to ensure an alkaline mixture, and apply it at the rate of 40 lb. of the 
mixed dust to the acre. Excellent results were also obtained with flowers of 
sulphur as a spray (1 to 5 lb. to 10 gals.). 

191. Stethems punrHUum —A Destroyer of the Red Spider. By S. Rad- 
zlevskaya. (In Russian.) (Za khlo^tkov, Nezaiisiwf 6-7, 1931, p. 75. Abstr. 
from Eev. App. ErU., Ser. A., xix,, 12, 1931, p. 729.) Di^criptions of the eggs, 
larvsD, and adults are given. The larvsD and adults feed on aU stages of T. telariiiSf 
showing a preference for eggs. They die m about two days if deprived of food. 
A table is given showing the number of nutes and eggs consumed by individuals 
of each instar, and the process of regurgitation practised in feeding upon the 
mite is described. One larva consumes m the course of its life about ^ eggs 
and 160 adults of T. telarius. 

192. Pkru;El*‘Arrkbutado” delAlgodon en PiuRA(D*/sdercus ruficoRis,lj.). 
By J. B, Pope, (Mem. Estac. Expt. Agrxe. Soc. Xac. Ayrar., 2, p. 73. Lima, 
P)^, 1930. Abstr. from Eev. App. Ent., xix., Ser. A., 8, 1931, p. 498.) An 
account is given of observations in the Piura Valley on Ebjadercua rvficoUis, L., 
which is of varying importance in different districts of Peru. A female lays 
60 to 80 eggs during an average period of 13 days. The egg and nymphal stages 
average 8 to 45 da>*s, and adult life 30. Females fed on bolls 40 days old pni- 
duoed almost four times as many eggs as thoK<> fed on IhiUs 20 days old, and 
adults placcxi with plants that had only begun to flow er died without reproducing. 
For control, all cotton plants should be destroyed as soon as possible after the 
harvest, and the now crop sown at dates specified for the different localities. 

199. Informs del bntomoloqo Jsfs de la Sbooion de Entomolooia. By 
J. Wille. (Mem. E$tae. Expt. Agr. Soc. Nac. Agrar.y 2, p. 63. Lima, Peru, 
1930. Abstr. from Eev. App. Ent., xix., Ser. A., 8, 1931, p, 497.) Cotton pests 
included Dyedercua ruficollia, L., and Pinnaapta (Hemichumaapia) minor, Mask., 
which causes enormous losses along the coast of Peru. A 10 per cent, oil emulsion 
is effective against this coocid, but its cost restricts its use to new* foci of 
infestation. 

196. The Biology of Thysanoptbea with Reference to the Cotton 
Plant. VII. The Relation between TEMfFERATURE and Humidity and the 
Luv Cycle. By E. I. MaoGill. (Reprinted from Ann. of App. Biology, 
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zviii.» 4» ld31.) It i 0 foozid that in the development of T. tabaai the degiee 
of etmoepheric humidity k of great importance in the question of the sur* 
vival of the larva. At high temperatures a relatively high degree of atmosphedo 
humidity (over 70 per cent.) k necessary if the insects are to reach maturily. 
Although temperature has a most marked effect on the length of the life*oyole ol 
T. tabaci, the degree of relative humidity appears neutral, neither acoelmting 
nor retarding the development of this insect. 

185. FranUinidla fu8ca Hinds (Thrips) on Sbedlino Cotton. By C. 0. Eddy 
and E. M. Livingstone. (BvU, S. Carol. Agr. Eaep. 8ta., No. 271, 1931. Abstr. 
from jRev. App. EtU., Ser. A., xix., 12, 1931, p. 716.) Experiments proved that 
infestation by thrips {FranJdinieUafusca, Hinds) k capable of causing malforma* 
tion and retardation of cotton seedlings, though it is difficult to determine the 
extent of damage in the field. Two forms occur in both sexes; in one the wings 
extend approximately to the end of the abdomen, and in the other barely to the 
first abdominal segment, being mere wing-pads. By selection five generations 
were necessary to segregate the short-winged form; though the long-winged one 
was reared through seven generations, it was never completely segregated. 
Fertilized eggs produced females and unfertilized ones males. Females laid 
about 30 eggs in 30 days. The incubation period averaged about 6 days, and 
subsequent development 10. F. fiLSca hibernates as an adult female in and 
around the roots or base of grasses and weeds where the winters are severe, and 
on various green plants where they are mild. The plants principally attacked 
at Clemson College are grasses, cotton, and onions, tobacco being a major food- 
plant where it is grovm. Clean cultivation in and around cotton fields should 
be practised. Frequent applications of contact sprays will control F. fusca, but 
they cannot be used economically on cotton seedlings. 

196. Theips (H. indtctis) in the Sudan. (Bpt. on Finan. Admin, and Condition 
of the Sudan in 1930, p. 98.) Definite advances have been made in the control 
of thk pest in the Gezira. Further studies have shown that the main factors 
in the maintenance and rapid breeding of the species are a long pupal-resting 
period in the soil, the predominance of females and reproduction in the absence 
of males. The value of a vetch CrotaJaria sp. as a trap plant for thrips has been 
establkhed. 

197. Maorophomina phaaedi (Maub.), Ashby, in Trinidad. Pt. I. Paba- 
SITISM. Pt. II. Physiology. By J. West and W. E. Stuckey. (JIfem. Imp. 
Cd. Trap. Agr. Trinidad (Mycol. Ser.), 4, 1931. Abstr. from Eev. App. 

X., 9, 1931, p. 613.) Maorophomina phaseoli is not parasitic on cotton growing 
under normal conditions, but is a facultative parasite. 

198. Parasitisme bt Symbiose ohbz lbs APHniBS. By A. Paillot. (O.B. 
Acad. Sci. Fr., cxciii., 6, p. 300. Paris, 1931. Abstr. from Bev. App. Ent, Ser. A., 
xix., 11, 1931, p. 643.) Normal bacterial infection in Aphids does not appear to 
lead to a serious pathological condition causing the death of the host. The 
parasitic bacteria of these insects are characterized by their extreme fragility. 
They usually stain badly, will not grow in the ordinary m(^dia used in bacteriology, 
and cannot infect other invertebrates. Hereditary trahisniission of bacteria k 
the rule in Aphids, although it occurs only exceptionally ip^dth most insects. 

199. Un Nouveau Parasite duC otonnibb a MadaoHscae, Xyloperthode$ 
caataneipennia, Fahe. By P, Vayssi^re. (Bev.path. veg.\b/7U. agr.^ xviii*, 0, 
Park, 1931, p. 216. Abstr. from Bev. App. Ent,, Ser. A., xiir., 12, 1931, p. 734.) 
Thk Bostrychid k recorded as attacking cotton in Madagai^car, where it has 
previously been observed on Lageratrcemia, Bixa oreUana, and Mihnoaa. Althou^ 
it occurs on these bushes at all seasons of the year,'it appears jn the greatest 



NOTES ON CUBBENT LITEBATUEB 166 

numbers bet^ween April and Norember. On any of tbe plants attacked, branches 
10 to 12 mm. in diameter are most subject to infestation. A circular tunnel 
S to 4 mm. in diameter is bored in the branch, immediately beneath the bark, 
and may penetrate further into the wood. Attacked branches become weak 
and break easily at the slightest jar, and the bolls on them fall without maturing. 
Vot control the branches should be out just below the horizontal gallery after the 
position of the entrance hole has been exactly determined, and the cuttings 
burnt. 

800. Cotton Diseases. By A. A. Jaczewski. {BvU, App, Bot, Genetics and 
Plant-Breeding, xxiv., 6, 1931. Leningrad. Abstr. from Bev, App. Mycd,, xi., 
1 , 1932, p. 41.) Deals with the commoner diseases troublesome to cotton in the 
Russian plantations—viz., bacteriosis, wilt, root rots, and boll and lint rots. 
A bibliography of over 300 titles is included. 

801. Still’ Abeiooiamento del Cotonb. By G. Paob*. {Atti primo Cong, 
Btudi colon,, Fireme, April 8 to 12, 1931. Abstr. from Bev, App, Ent., Ser. A., 
xix., 18, 1931, p. 731.) Leaf curl occurs in many plants, cotton in the tropics 
being specially affected. This paper discusses the occurrence of insects in rela¬ 
tion to the disease in this crop in various parts of Africa. In Italian Somaliland 
it is produced by a Jassid, Empoasca facialis, Jac., the author’s determination 
in this case having been confirmed by Jacobi. Examination of the genitalia 
is necessary for specific distmction in these insects, and in view of the fact that 
jassids have been considered m various regions to have no relation to cotton-leaf 
curl, the author investigated the identity of some African species. Examples 
from the Sudan, regarded as E. faciahs, are said to represent an undescribed 
species of the same genus and a species of Typhlocyba. Leaf curl m the Sudan 
is not carried by these jassids, but an Aleurodid {Bemisia gossypiperda, Misra 
and Lamba). IVom the Belgian Congo, jassids identical with the Somali E, 
facialis were received from cotton, together with a few others, as yet unidentified, 
of the same genus. Jassids from Southern Nigeria also agreed with the Somali 
E, facialis, but leaf curl there is ascribed to an Aleurodid said by the present 
author to be of the genus Bemisia, Though a species of Bemisia occurs on cotton 
in Italian Somaliland, it is rare and not mjurious, and it is diiO&cult to understand 
why E, facialis in Nigeria does not cause leaf curl. Specimens from Rustenburg, 
Transvaal, agree fairly closely with Naude’s description of E, facialis from speci¬ 
mens from Barberton where this disease is common, but are quite different from 
the Somali species. 

802. The Influence of Environmental Conditions on the Develofment 
OF the Angular Leaf-Spot Disease of Cotton. III. The Influence of 
Am Temperature on Infection. By R. H. Stoughton. (Reprinted from 
Ann, of App. Biology, xviii., 4,1931.) Experiments carried out in the Rothamsted 
control chambers on the influence of air temperature on the angular leaf-spot 
disease of cotton plants, resulting from spray inoculation of young plants, show 
that high air temperatures favour the development of the disease. Maximum 
infection occurs at an air temperature of 35 to 36^ C. with decreasing incidence 
at progressively lower temperatures. At a constant air temperature of 39 to 
40® C. cotton plants make no growth and eventually die. Infection takes place 
more readily when the inoculation is carried out during the non-illuminated 
period. The relation of these results to the experiments on the influence of soil 
temperature is discussed. 

ICf. Abstr. 89, Vol. VI., and 108, Vol. VDI.] 

808. ViABiLmr of Strand HTPSLag of the Cotton Root-Rot Fungus. By 
D. C. Neal and L. G. McLean. (J. of Agr. Bes,, 43, 6, 1931, p. 499.) Viability 
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studies of the cotton root-rot fungus, PhymattMehum omniporum (Shear) Duggar, 
in the oonidial stage and with subterranean strands, are reported. Although no 
mycelial growth resulted from conidial germination, the strands permeating the 
spore-mats maintained their viability after prolonged periods of drying in open 
boxes in the laboratory, but their rather infrequent occurrence in cotton fields 
in Texas suggests that they play a negligible r61e in the over-wintering of the dis* 
ease. In the experiments reported, strands of the fungus recovered at various 
depths from infested cotton fields proved viable as late as December 10, but 
excavations made during January, February, and March failed to reveal their 
presence, thus tending to eliminate them as an over-wintering possibility. Hie 
negative results obtained with strands indicate that the sclerotium is the im¬ 
portant stage of the pathogene concerned in maintaining its viability from year 
to year, 

204. Infection Expbkimbnts with the Cotton Root-Rot Fungus, Phymato- 
trichum omnivorum. By D. C. Neal and G. T. Ratcliffe. (J. of Agr, Ues., 48, 
No. 8, 1931, p. 681.) Studies bearing upon the pathogenicity of the cotton 
root-rot fungus, Phymatotrichum omnivorum^ were made during the season 1928-29 
at two localities in Texas. Successful inoculations are reported with cotton 
plants grown in the greenhouse at a constant soil moisture, and with others grown 
under field conditions. The inoculum employed consisted of pure cultures of the 
fungus, cultures originating from the sclerotia found in the soil, sclerotia obtained 
in laboratory cultures, and conidial mats. With the exception of the conidial 
mats, the inoculum used produced infection in the plants both in the greenhouse 
and in the field, and in some cases caused the death of the host. Although many 
of the pure-culture inoculations, both vegetative and sclerotial, resulted in 
visible infection of plants in the pot experiments, some were erratic in behaviour, 
showing great variation in the minimum time required for initial infection. 

206. The Sorb-Shin Disease and its Control. By T. Fahmy. (Tech, and Sd, 
8erv, BvU, No. 108, Egypt. 1931. Govt. Press, Cairo. Price P.T. 6.) A descrip¬ 
tion of the disease, its history, distribution and economic importance. The 
penetration of the parasite has been studied, and the effect of external conditions 
on the disease described. Experiments with different seed treatments are ex¬ 
plained and the value of the results discussed. The most successful method of 
control is by sowing seed, previously soaked for forty-eight hours in water, in 
sufficiently moist land which has been brought to a fine tilth. 

206. Virus Diseases of Plants and their Relationship with Insect Vectors. 
By K. M. Smith. (Biol. Bevs., vi., 8, 1931. Abstr. from Bev, App. Myced,, 
X., 12, 1931, p. 808.) A concise survey is given of all the plant virus diseases 
hitherto described, classified according to their hosts. An anal37Bi8 is made of 
the various insect groups concerned in the dissemination of plant viruses, the 
number of virus diseases transmitted by each group being shown. The insects 
are broadly divided into two categories on the basis of their feeding method 
(biting or sucking). Those of the former group are shown to be implicated in 
the transmission of only three plant viruses, the remainder being disseminated 
by sucking insects—^viz., Thysanoptera (Thripa) and Hemiptera-Homoptera 
(Tingidse, Capsidse, Jassidse, Fulgoridse, Cocoidse, Aleyrodidso, and Aphididae). 
The last-named have been shown to be involved in 27 cases, Myzus-perHccB 
alone being associated with 14 viruses. Discussing the evidence bear^ on 
a possible obligate relationship between the virus and insect vector, the writer 
concludes that it is sufficient to warrant the assumption of such a relationship 
in certain cases. The available information on the factors of the relationship 
beween virus and insect vectors is also summarwd and discussed. These 
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iadiide, amongst others, the meubation period of the rims in the insect vector; 
possible existence of disease or abnormality in insect vectors; longevity of the 
vims in the body of the insect vector; transmission of a virus by needle inoculation 
with the body juices of crushed infective insects; effect of sex or immaturity 
of the insect vector on its ability to transmit a plant virus; relationship of different 
individuals, strains, and varieties of insects to virus transmission; toxicity to 
the plant of an insect's saliva in relation to virus transmission; method of insect 
feeding in relation to virus transmission; apparent production of different 
symptoms when the same virus is transmitted by needle and insect respectively; 
numerical relation between infective insects and subsequent plant infection; 
dissemination of viruses from plant **carriers" by insect vectors; and trans¬ 
mission of plant viruses by soil-inhabiting insects. A bibliography of 247 titles 
is appended. 

007. Mildew Fimous Cultfee Cell. By T. R. Vernon. (Ann, Bot, 45, 
1931, p. 733. Abstr. from Summ, of Curr, lAt, xi., 24, 1931, p. 722.) Describes 
a method for the close examination of the fine structure of the conidiophore and 
the arrangement and mode of attachment of the conidia of fungi. 

GENERAL BOTANY, BREEDING, ETC, 

008. Plant-Breedino : Its Practices and Scientific Evolution. By F. L. 
Engledow. (Sci. Jour, of Roy, Coll, of Sci., i., 1931, p. 74.) An excellent account 
of the methods and principles of scientific plant-breeding, touching upon most 
of the recent research work. 

000. Old and New World Cotton Hybrids: Sterility. By S. Nakatomi. 
(Japanese J, Bot., 5, 1931, p. 371 Abstr. from Summ. of Curt, Lit,, xi., 01, 
1931, p. 619.) Experiments on interspecific hybridization between Old World 
and New World cottons are described. Although no work has hitherto been 
reported regarding the F^ hybrid when a New World cotton was used as the 
female parent in the species hybridization of cotton, crosses were obtained 
using a New World cotton as the female parent. Development of the Fi hybrid 
was much more vigorous than that of the parents, but perfect sterility was 
observed in the case of its self-fertilization, and even in that of back crosses or 
in that of fertilization with pollen of other varieties. Cytological studies of 
pollen mother-cells of the F^ hybrid were made, and it was found that the chromo¬ 
some behaviour in meiotic division was quite irregular. The perfect sterility of 
the Fi hybrid was found to depend on the formation of abortive germ cells. 

210. CJotton Boll; Shedding. By A. V. Blagoveschensky. (Boi, CenJbr,, IS, 
1931, p. 331. From Acta Univ. Aaice Med., Taschkent, 1929, Ser. V1II6, Fasc. 
10, 63S. Abstr. from Summ. cff Curt, Lit., xi., 17, 1931, p. 489.) The causes of 
the falling of flowers from the stem are not clear. Zaitzev stated that shedding 
occurred first in the outermost flowers and attributed this to unequal nutrition 
in the upper and lower parts of the plant. The author's results confirm this 
oonolusion. The water content is smaUer in the upper leaves than in the lower 
leaves. The intensity of assimilation and also the content of carbohydrates 
and nitrogen is greater in the outer leaves than in the inner. The C/N ratio 
is higher in the outer leaves and similar to that in fallen bolls. A premature 
ageing thus appears to take place in the stems. 

011. Cotton Hair: Development and Elongation. By Wanda K, Farr, 
(Reprint from CorUr, Boyce Thompson Inat,, 8,1931, p. 441. Abstr. from Summ, 
of Curr, Lit,, xi., 04, 1931, p. 721.) Observations of the earl}*' stages of elonga¬ 
tion of hairs from the seed-coat of G, hirsutum in mounts of fresh material shou^ 
wide variations in hair length. The appearance of the C 3 rtoplasm indicates that 
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growth initiation has taken place more recently in the shorter than in the longer 
hairs. The 32-fold increase in surface area of the seed during the first twenty 
days in comparison with the twofold increase in length of the transrarse axes 
of epidermal cells during the same period, indicates that cell enlargement is not 
alone responsible for the tangential extension of the epidermal layer of the 
seed-coat. Large numbers of dividing ceUs in the epidermal layer from the date 
of flowering to the twelfth day following reveal the chief method of extension 
of the epidermal covering. A slight decrease in number of dividing cells after 
the twelfth day, and the presence of still fewer after the fifteenth day from 
flowering, suggest a progressive retardation in cell division which may begin as 
early as the tenth day. These observatiorus are limited to median cross-seotiona 
of the seed and are not representative of the entire surface. Early stages of hair 
elongation from epidermal cells which are apparently daughter cells of recent 
divisions, furnish direct evidence that hairs may originate from cells which are 
not yet formed upon the date of flowering. The nutrition of the hair in any 
other fashion than through its basal connection with the seed seems to be quite 
unlikely. Median sections of the bases of hairs in all stages of development 
show neither extreme attenuation nor extreme constriction. An examination 
of bolls in all stages of development fails to reveal the presence of any liquid or 
semi-liquid substance in the boll cavity. 

[Cf, Barritt’s paper, p. 12G above.] 

212. Cotton Plant, AccncrMirLATiON of Matter by. By A. V. Blagoveschensky 
et cU. (Bot. Cmtr,^ 18, 1931, p. 330. From Acta Univ, Asicc Med,, Taschkent, 
1929, Ser. VIII6, Ease, 4, 28^ Abstr. from Summ, of Curt, Lit, xi., 17, 1931, 
p. 489.) The energy of photosynthesis, the dry weight, and the contents of 
starch, sugar, nitrogen, phosphoric acid, and potassium oxide, were determined 
for O. hiratUum and herhaceum. The two types differ considerably in their 
physiological characteristics. 

218. Root Development as Related to Character op Growth and Fruit- 
PTJLNBS8 OP THE CoTTON PLANT. By F. M. Eaton. {J. of Agr. Res,, 43, No. 10, 
1931, p. 875.) An examination of the root systems of cotton plants grown in 
cans containing 110 kg. of soil showed that root development was largely influenced 
by the character of the growth and the fruitfulness of the plants. Pima Egyptian 
and Acala Upland cotton plants were grown (1) normally, i.e,, with both branches 
and bolls; (2) with branches but no bolls, all floral buds having been removed 
as they appeared; and (3) with neither branches nor bolls, the lateral buds of 
the main stalk having been removed as they appeared. In the Pima series 
the mean ratios of the weight of roots to tops were 0*22, 0*53, and 0*67 respec¬ 
tively for the three treatments. In the Acala senes the corresponding ratios 
were 0*17, 0*44, and 0*62. The data showed that the boll development of fruiting 
plants was dominant over both root development and vegetative growth. When 
plants were grown without bolls, the weight of roots increased proportionately 
more than the weight of tops, but the increase in weight of roots was approxi¬ 
mately proportional to the increase in weight of stalks and branches. The weights 
of the roots of plants grown without bolls were approximately triple those of 
control plants. Little difference was found between the proportionate weights 
of the roots and tops of plants grown one in a pot and those of plants grown 
two in a pot. The ratio of the weight of the roots to the weight of the tops of 
plants allowed to wilt frequently was found to be slightly lower than the ratio 
of roots to tops of plants in a soil maintained as nearly as possible at an optimum 
moisture content. 

il 4 u Cotton Plant Root System, Exosmosis from. By A. V. Blagovescheiuky 
€t al, {Bot, Gei/UT,, 18* 1931, p. 330. From Acta Univ, Asim Mtd., Taschkent* 
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1929, Ser. VUE, Faac. 5,12S. Abstr. from 8mm, of Cutr. Lit., xi., 17,1931, 
p. 489.) Oultmes were made in Hellriegers solution, but using ferric citrate in 
place of ferric chloride. Greater additions of phosphoric acid cause a develop- 
meat of longer fibrils. On transference of the plants to distilled water for two 
days, exosmosis of nitrogen, phosphate, ferric oxide, and calcium was observed 
in all oases. 

215. Cotton Plant: Teanspieation and Water Requirement. By B. S. 

Meyer. {Chem. Aba., 25, 1931, pp. 3031-2. From Amer. J. Bot., 1931, p. 79. 
Abstr. from 8vmm. of Cun. Lit., xi., 20, 1931, p. 579.) The salts employed for 
the transpiration experiments with cotton in soil were sodium chloride, sodium 
nitrate, potassium chloride, potassium nitrate, calcium chloride, and calcium 
nitrate. The first four were applied to the soil in concentrations of 0*025, 0*05, 
0*1, 0*2, and 0*4 per cent, of the soil; with the calcium salts an additional concen¬ 
tration of 0*8 per cent, was used. Ft)r 4-day periods addition of any of these 
salts in all the concentrations employed, with the exception of the lowest two 
concentrations of potassium nitrate, resulted in a decrease m transpiration as 
compared with plants growing in the soil to which no salt was added. Transpira¬ 
tion progressively decreased in amount with progressive increases in the concen¬ 
tration of any of these salts in the soil. The results were essentially the same 
whether transpiration was calculated on the basis of leaf area, fresh weight of 
the top or dry weight of the top. It is clear that the concentrations of salts 
employed with reference to the soil conditions used lie in the range where osmotic 
efiects predominate over specific ionic effects. Sodium chloride in concentrations 
of 0*0125, 0*025, and 0*05 per cent, of the dry weight of the soil, and calcium 
chloride in concentrations of 0*0125, 0*025,0*06, 0*1 and 0*2 per cent, of the dry 
weight of the soil were used m the water-requirement study. Cotton plants 
wore allowed to grow under these treatments for 5 days, the usual technique 
of water-requirement studies being followed. The water requirement of the plants 
treated with sodium chloride decreased progressively with increased concentra¬ 
tion of this salt in the soil. The lowest two concentrations of calcium chloride 
employed resulted in an increased water requirement; beyond that concentration 
the water requirement decreased progressively with mcrease in the concentration 
of calcium chloride m the soil. A progressive increase in the concentration of 
sodium chloride or calcium chloride in the soil resulted m a pn (* increase 

in the final water content of the tops of the cotton plants. 

216. Some Factors Concerning Earlinbss in Cotton By C. A. Ludwig. 
{J. of Agr. Bea., 48» No. 7,1931, p. 637.) There was little difference in the square- 
maturation periods of the five Upland varieties of cotton considered in this study. 
By comparison of the periods observed with those reported by other investigators 
for Upland and other types of cotton, it appears that the square period for this 
type is probably shorter than for Egyptian or for Sea Island cotton. The 
varietal differences in the boll periods were larger and reasonably consistent 
for the two years. This result is in harmony with the findings of other investi¬ 
gators, and indicates that relative length of boll period is dependent upon 
hereditary characters. The breeding of strains with especially short boll'periods 
should be feasible. Comparison of the restdts with those previously reported 
indicates that Upland and Asiatic cottons have shorter boll periods than Egyptian 
and Sea Island cottons. Neither the amount of nitrate applied as fertilizer nor 
time of application had a perceptible effect on the square or boll period. Varia¬ 
tions in the spaoing of the plants had no appreciable effect on either the square 
or boll period except possibly a slight shortening of the boll period in wide- 
spaced plants, which was masked by the result of other infiuences. The earliness 
of the crop from close-spaced plants is due to other factors, and not to a shortening 

IX. z 12 
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of the boll poiod. The usual oultivatioa period and a lengthened period produoed 
an inorease in square and boll periods over no cultivation. This may have been 
due to a genuine length^nng of the period or to an apparent lengthening caused 
by increasing the number of bolls which matured late in the season. Stripping 
forms from the plants had no perceptive effect on the square period. On the 
boll period, however, there was an apparent lengthening as the date of stripping 
was delayed. When the effect of time of the season was eliminated there was 
still no evidence of a shortening of the development period of forms produced 
on stripped plants. Stripped plants grew taller, produoed more late blooms and 
bolls, matured a greater percentage of the late set bolls, and remained green longer 
in the autumn than unstripped plants. Cleveland and Webber 49-6 bolls, 
which required 45 days or more to open, reached their full dimensions in about 
18 days. The resistance to puncture of the boll walls of the same two varieties 
increased from the time of blooming almost to maturity. At the opening of 
the boll there was a very great increase due to the drying out and hax^ening of 
the boll wall. The wall increased in thickness for a time, and then became 
thinner, even while the resistance to puncture contmued to mcrease. 

217. Cboss Pollination in Cotton. (Nature, December 26, 1931.) A study of 
the frequency of natural crossing between adjacent varieties of cotton, for which 
de Vries coined the useful term “ vicinism,** has been made by Dr. M. A. Pikry 
(Tech. Bull. No. 18, Roy. Agr. Soc., Egypt). He planted strips of Red Leaf 
Acala cotton, which is homozygous for a dominant red leaf factor, in a field of 
Maarad cotton havmg green leaves. The plants are visited by insects, especially 
the honey bee and another bee of the genus Nomta, but wmd is negligible as a 
factor in crossing. By making two pickings of Maarad seeds from successive 
ridges at mcreasmg distances from the Acala, and determining the percentage 
of red seedlings in each case, the conclusion was reached that 4 per oent. of the 
seed from each plant m a cotton-field is crossed—that is, there is 96 per cent, of 
self-fertilization, A gradient of pollination, beginnmg with the source of pollen, 
gradually falls to zero at about 40 metres, which is the maximum range to which 
pollen was transimtted. The amount of vicinism will no doubt vary, df^pending 
especially on the frequency of insects and the distance between the plants, but 
the figures obtained are a measure of the precautions necessary to maintain 
purity in a cotton crop. 

218. Pollen Tube Entry into Cotton Ovule. By G. »S. Aiyangar. (Agr, 
and Livestock in India, i., 4, 1931, p. 471.) In the course of the examination 
of a one-day-old ovule in a wither^ cotton flower under the dissecting micro¬ 
scope, a small thread-like structure was found firmly attached to the micropylar 
end. A more detailed inspection revealed it to be a pollen tube. This observa¬ 
tion was later on confirmed by the presence of similar tubes on a large number 
of ovules among the 7,000 ovules under study. These tubes were found to be 
quite intact even when the ovules were crushed and teased. It was also noticed 
that the absence of any remnant of a pollen tube at the micropylar ends of ovules 
of that age might be taken as a sure sign that the pollen tubes had not reached 
the ovules. Though the pollen tubes may be distinguished on an ovule with a 
dissecting lens, they will be more clearly seen when the ovules are examined 
under the low power of the microscope on a watch-glass containing a few drops 
of lactic phenol. Lactic phenol is a reagent that is generally used to stain proto¬ 
plasm and pollen tubes in particular. It is made by adding 0* 1 grm. of cotton 
blue to 100 c.c. of liquid made up of equal parts of distilled water, concentrated 
glycerine, lactic acid, and 1 per oent. of carbolic acid. A drop of glacial acetic 

* acid added to a few drops of this, just before use, is very effective in making the 
pollen tube clearly visible. 
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E19. Plakt Rxsfibatioi? Katharombtbe: Application. By W. Stiles and 
W. Leach. (Ann. Bot., 45, 1931, p. 461. Abstr. from Summ. of Curt. Lit.^ xi., 
19« 1931, p. 547.) Many difficulties and sources of error were encountered in 
an examination of the katharometer method of measuring plant respiration. 
Ways of dealing with them were devised, and an arrangement by which respira¬ 
tion may be accurately measured was elaborated. A detailed account of the 
method is given. 

220. The Work of the Bombay Plant Bkebders. By W. Bums. (Agr. and 
Livestock in India, i., 6, 1931, p. 512.) A short sketch of the work of a group 
of plant breeders working in one province and on one crop. The outward and 
visible evidence of their success is the existence of certain varieties which are 
widely distributed, and are known and valued by the buyer, the broker, and the 
spinner. The principal strains dealt with in the article are Jayawant and 
Gadag I of the Southern Maratha Country, Banilla of the Khandesh Area, 1027 
ALF and BD 8 of South (Jujarat, Wagad of North Gujarat, 27 WN and 4 F of Sind. 

221. The Genetics of Resistance to the Wilt Disease of Cotton and its 
Importance in Selection. By T. Fahmy. (Tech, and Sci. Serv. Bull. No. 95, 
Min. of Agr., Egypt., 1931, pubd. Govt. Press, Cairo. Price P.T.5.) The author 
states that the work is of a preliminary nature, and has no pretension to do more 
than put forward elementary information that may serve as a basis for future 
work on the subject. The wdlt disease has been under scientific investigation 
for some forty years, but no detailed study of the genetic mechanism which regu¬ 
lates immunity to its att^icks has hitherto been published. The subject is dealt 
with under the following heads; The heterogeneous nature of susceptible cotton 
varieties; The liehaviour of plants towards infection; Immune and non-immune 
varieties; Testing of susceptibilities; The susceptibility of different varieties; 
The study of segregation and dominance; The selective action of the wilt disease 
in the field; The deliberate selection of immune types. 

222. L’Am^uobation du Coton Haitien par la Selection. By R H. Forbes 
and H. B. Barker, (BuU. Serv. Tech. Dpi. of Agr. Haiti, No. 16, 1930. Abstr. 
from Plant Breed. Ahstrs., ii., 1, 1931, p. 30.) The local cotton consists largely 
of mixtures of four species. The selection work is carried out on Oossypium 
litifolium harbadense which, among other desirable characters, possesses con¬ 
siderable resistance to fungous and insect attacks. In comparative tests some 
of these selections have surpassed all the l>cst known foreign varieties, such as 
Pima, Sakel, etc., in quality and yield. The work of selection, beginning in 
1927, is described. The objects are to obtain a high quality cotton capable of 
taking the place of Sea Island. The standards used for selection are enumerated 
—quality, percentage of fibres, yield and resistance bemg the main points; 
under quality are included length, texture, strength and colour. The origin 
and characters of a largo number of linos are tabulated, and certain outstanding 
ones indicated. The first three selections have a fibre length of over 40 mm., 
are still segregating for texture, are strong, and give on the average 30 per cent, 
or more of fibre. The best of these has all the excellence of Sea Island; it is 
not quite fixed in all its characters, and further selection is expected to produce 
an extremely valuable type. It is described, and some very favourable expert 
reports upon it are given. 

228. Methodios of Cotton Breeding Used at the Central Agricultural 
Experiment and Plant Breeding Station of Azerbaijan. By N. K. Yanu- 
shevsky. (Proc. U.8.8.R. Gongr. Genet. Plant and Animal Breed., 4, 1930, 
p. 451. Abstr. from Plant Breeding Abstracts, ii., 1, 1931, p. 30.) Selection is 
being performed on introduced varieties and hybrid jx>pulation8 for various 
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component factors of yield and quality^ which are enumerated Amongst these 
the chief are early ripening, size of boll, disease resistance, adaptation to poor 
cultural conditions, quantity, length, strength and uniformity of lint, oil content 
of seed. The various stages in selection are enumerated, followed by a list of 
the other numerous problems, includmg mterspecifio crossmg and artificial 
mduotion of mutations, which the station is mvestigatmg. 


IIBRE, YARN, SPINNING, WEAVING, ETC. 

224. British Cotton Industry Research Association (Rpt of 12th Ann. 
Gen Meetmg, 1931 ) In his speech the Chairman, Mr H P Greg, stated that 
smee the meetmg of a year ago the installation of machinery and equipment m 
the new experimental workrooms of the Shirley Institute had been completed. 
The Council were smeerely grateful to the many machine-makers who had made 
very generous gifts and equally generous loans of machmery to the Institute, 
some of the machmes being specially made to respond to special requirements. 
An account of the work of the year was gi\en by the Director of Restarch, Dr 
H H. Pickard, who stated that some 1,600 enquiries had been received and 
dealt with durmg the period 

226. Cotton Moisture Relations By H H Willis (Cotio^i, US, 96, 
1931, p 821 Abstr from Summ of Curr Lit ,\i, 19,1931, p 543 ) Reference 
is made to a largo series of tests of moisture content of raw cotton at various 
stages in the mill, and to laboratory tests The factors discussed with the help 
of curves are (1) influence of typo, (2) influence of bleachmg and heatmg, and 
(3) rate of regam Reference is abo made to regam as a factor in tensile testmg 

226. Raw Cotton, Yarns, and Cioths Moisture Regain Bj W B Hodge 
(Arkunght J , 1, 1931, p 17 Abhtr from Summ of Curr LU, xi, 18, 1931, 
p 616 ) The results of reg«im determinations on samples of raw cotton, yams, 
and cloths collected from 38 >arn mills and 57 cloth mills are tabulated The 
average regam of the raw cotton m the jam mills was 8 92 per cent and m 
the cloth mills 8 94 per cent The average regain of the fimshed jam as shipped 
from the yam mills was 6 37 per cent and of the flmshed yam m the cloth mills 
4 73 per cent The average regam m the fimshed cloth as ready for shipment 
w as 6 6 per cent The ave rage regam of finished yarn in yam mills w he re humidi¬ 
fiers were runnmg was 6 95 per cent, and m mills where humidificrH wore not in 
operation or not installed m the finishing department 4 44 jKr cent The 
average regam of finished cloth m mills where humidifiers were runnmg in the 
cloth room was 7 68 per cent , and where humidifiers were not runnmg 6 67 
per (cnt Durmg the course of the mvestigation it was noted that samples of 
sheetmg of identical construction, at a temperature and humidity that repre¬ 
sented 11 per cent regam, varied through the effect of the sizmg alone from 
13 4 to 8 6 per cent regam 

227. The Deterioration of Fabrics Exposed on a Roof after Treatment 
with Fishing Net Prbsprvatives By W R G Atkins (J Manne B%<A 
Assoc , N.S , xviii, 2, 1931 Abstr from Rev App Mycd , x , 11, 1931, p 733 ) 
In connection with investigations on the detenoratiop of Imen and cotton fabrics 
exposed for two years on a roof at Pl 3 nQ[iouth alter treatment with fishing-net 
preservatives, attention is agam drawn to the excellence of cupnnol, a copper 
soap of a petroleum acid, as a protective against bactena and moulds. The 
weakenmg of the fabnes, which lost one* to two-thirds of their initial strengths 
both m warp and weft, is attnbuted pnnoipally to the action of light. 
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B28. PARACHtTTK SusPHNSioN Fabrio: Constefcjtion. By M. E. Bourgeois. 
(Paris). {E.P., 359,580 of 3/7/30. Abstr. from Summ, of Gv/rr, LU,^ xi., £8, 
1931, p. 676.) Tubular woven fabrio for parachute suspension elements and 
similar purposes, in which a definite calculable strength coupled with light weight 
is desirable, is composed of straight threads extending lengthwise of the fabric, 
of a thickness and number suitable to resist breaking>point, and maintained in 
place by a thread of Jess resistance mti^rwoven with the straight threads, and 
arranged in the manner of a weft thread having a helicoidal path about the 
straight threads. 

SS£9. Mildkw Stains: Removal. (Leipziger Monats, Tex. hid., 46, 1931, p. 223. 
Abstr. from J, of Text. Inst., xxii., 11, 1931, p. 638.) Various methods are re¬ 
commended, including the use of the proprietary product “ Omicide,” with a 
solution of which the stained cloth is treated for 10 to 30 minutes in a wooden 
vessel at a temperature not higher than 30® C. 

£80. Methods of Estimating Cotton Fibre Maturity. By R. S. Hawkins. 
{J. of Agr. Rea., 48, No. 8, 1931, p. 733.) The extent of fluffiness in the cotton 
is indicative of the amount of immature fibres present, and can l>e utilized to a 
certain extent in evaluating cotton from this standpoint while it still remains 
unharvested in t ho fields. The colour, plumpness, and maturity of a representative 
quantity of the delinted seed is also mdicative of the percentivge of immature 
fibres borne by the seed, dark-coloured, plump, well-developed seed lieing corre¬ 
lated with a high percentage of mature fibres, and conversely, light-coloured 
poorly developed seed is associated with a high percentage of immature fibres. 
High concentrations of soil alkali, a comparatively low supply of soil moisture, 
and early frosts are contributing factors m the production of liigh percentages 
of immature fibres. The last picking usually contains the greatest amount of 
immature fibres. Dtstmet varietal differences in fibre maturity are common. 

£31. Cotton Hair: Strtxtturb. By R. Haller. (Helv. Chim. Acta, 14, 1931, 
p. 578. Abstr. from Summ. of Curr. Lit., xi., 17, 1931, p. 486.) (’’otton hairs 
were oxidized by treatment with bromine water, sodium hj^pochlorite, potassium 
permanganate, hydrogen peroxide, chlorine water, and chromic acid, and the 
products wore examined under the microscope after treatment with sodium 
hydroxide, stannous chloiidoand tetrachloruauricacid, cuprammonium hydroxide, 
and other reagents. The structures observeil are described and are contrasted 
with those obtained l)y similar treatments of cellulose obtained by the saponifica- 
tion of cellulose acetate. The observations confirm the existence of concentric 
layers in the cotton hair as described by Hess, and indicate that the outer layers 
and the separating membranes are preferentially attacked by oxidizing agents. 
The breaks perpendicular to the fibre axis produced by oxidizmg agents do not, 
however, correspond with the membranes perpendicular to the axis postulated 
by Hess. It is suggested that the spiral structure of the cotton hair is due to 
the shrinking produc(»d by the drying proc'oss which follows the withering of the 
protoplast. 

£8£. The Frictional Properties of Cotton Materiai.s. By J. A. Morrow. 
(J. of Text. Inst., xxii., 9, 1931, p. 425.) Gives the results of a large number of 
measurements of hair and yam friction, together wdth a summary of experiments 
on cloth friction. The paper is divided into three sections, dealing with the 
friction of hair upon hair, and of yam and cloth against various surfaces. 

£38. Cotton Mill: Humidification. By H. H Willis, ((^otton, U.S., 89, 
1931, p. 821. Abstr. from Stamm, of Carr. Ld., xi, 19, 1931, p. 545.) Reference 
is made to a aeries of tests from which the author concludes that the best conditions 
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of humidity ue aa follcma: blowxoomt 45 to 50 per oent*; oardroom* 55 to 50 
per cent.; ephming^room, 65 to 70 per cent. The adTantages of controlM 
humidity are stressed. 

£M« Cotton Ropbs and Twines ; Manufagtitbs and Power Transmission 
BY. By P, Kenyon. (Jkf/c Comm., E2, 1931, p. 481. Abstr. from J. o/ 

Tea^. xxii., 8, 1931, A415.) A general article, including an account of the 
production of cotton string and ropes, and a table showing the power that can be 
transmitted by ropes ranging in diameter from 1 to 2 in. on average drives 
at velocities of 1,000 to 5,000 ft. per minute. 

885. Cotton Driving Rope: Advantages. (Text Mfr.^ 57, 1931, p. 120. 
Abstr. from J, of Text, Inst., xxii., 8,1931, A415.) As a result of a recent accident, 
it has been stated that the use of cotton ropes for lifting purposes is undesirable. 
In reply to this statement it is pointed out that amongst superior properties 
over manila, hemp, or sisal ropes, the cotton rope can claim more than three times 
the true elasticity, and a durabihty double or more working under the same 
conditions. Wear in a cotton rope usually takes place first on the outside, which 
is not the case with a manila rope. Cotton is probably less sensitive to bacterio¬ 
logical, mildew, or chemical tendering, though it may well be that any textile 
rope should be protected against repeated imprt'gnation by such a substance 
as lime. 

286. Cotton-Boll Sorting and Cleaning Machine. Soc. Alsacienne de 
Constructions M5caniques (Mulhouse, France). (E.P. 365,855 of 11/6/29 and 
366,934/5/6 of 6/2/30. Abstr. from Summ. of Curr, Lit., xi., 20, 1931, p. 658.) 
The patent relat^ to a machine for separating, prior to ginning, the more or lees 
completely ripened or developed cotton bolls so as ultimately to obtain several 
homogeneous qualities of fibre, and for effecting preliminary loosening and clean¬ 
ing of the bolls to facilitate the vork and increase the efficiency of the gins. 

287. “ F.7 Feeder ” Cotton Opener. »Saco-jA)well Shops, Boston. {Text. 
World, 80, 1931, p. 694. Abstr. from Summ. of Curr. Lit, xi., 18, 1931, p. 603.) 
This new machine for opening, cleanmg, and blendmg cotton is constructed of 
steel, except for the wooden laths, leather beltmg and canvas aprons. The hopper 
is entirely enclosed and the top is fitted with a dust-extractor fan. Inside is a 
sensitive rake motion which operates a green light w^hen the cotton has reached 
a predetermined low level, or a red light m hen sufficient cotton is present. 

288. Cotton Scutching and Cleaning Machine. By J. F. Schenck, jun. 
(Shelley, N. Carolina, U.S.A.) (E.P. 363,217 of 2/7/30. Abstr. from Summ. of 
Curr. Lit., xi., 17, 1931, p. 479.) The patent relates to apparatus for use in 
connection with cotton scutching and cleaning machines for effectively separating 
impurities, particularly dried leaf, from the cotton. The machine comprises 
a roller, preferably clothed with wire, which rotates against the periphery of the 
beater casing between the uppermost grid bars (those first swept by the beater) 
and the lowermost, together with a partition, of which the upper edge is in close 
proximity to the roller and a brush rotatable against the roller on the opposite 
side of the partition from the beater casing. The roller and partition thus form 
partition means to prevent the particles of dirt, which are driven by the air-blast 
created by the beater between the uppermost grid bars and removed by the roller, 
from being drawn back into the beater casing by the suction created by the beater 
between the lower grid bars. 

889. Cotton Soutching and Opening Machines. By F. Quinn and L. Wild, 
(Bolton). (E.P. 354,316 of 7/5/30. Abstr. from Summ. of Cun. Lif,, xi., 18, 
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Mlf p* 5d0.) The mixed 8axid» leaf, etalk, nepe, and like impurities which are 
aamiated with a certain amount of fibre are ooUeoted after dellTei^ throu^ the 
usual grid by means of a slow-motion lattice^ and delivered throu^ feed roUem 
on to a high-speed saw-tooth roller or cylinder^ in conjunction with which is 
arranged a suction chute having a blade or blades at its entrance end adjacent 
to the periphery of the saw-tooth roller or cylinder, as descnbed in E.P. 218,877. 
In this way a very thorough separation of the fibrous material from the impurities 
is efiected, the separated fibre being subsequently returned at the surface of the 
bottom dust cage of the machine to the main stream of fibre passing through the 
machine. 

210. Automatic Loom: Advantages. By M. Procter-Gregg. (Text. Weekly, 
7,1931, p. 239. Abstr. from J, of Text. Inst., xxii., 9, 1931, A462.) The writer 
questions the figures given in a previous paper, and compares the cost of weaving 
Burnley printers on the ordinary Lancashire loom system with four looms per 
weaver, and on the Northrop automatic system with forty-eight looms per weaver, 
and gives other data. The saving obtain^ with the automatic 83 ^tem is estimated 
at 28. per piece. The economies of the ring frame and the advantages of rewinding 
the weft in conjunction with larger shuttles and slower speeds for ordinary looms 
are briefiy discussed. 

241. Automatic Looms and Attachments: Costing. By W. A. Hanton. 
(Text. Weekly, 7, p. 789, and 8, p. 9, 1931. Abstr. from J. of Text. Inst., xxii., 
lU 1931, A528.) A discussion of the costs of producing cloth on fully automatic 
looms and looms with attachments. The author makes out a case for the more- 
looms-per-weaver system as well as for fully automatic looms. Compared with 
the latter, the attachments are said to give about the same cost of weaving 
with half the capital expenditure, but with less satisfactory ninning and more 
faulty cloth. 

242. Automatic Weft-Replenishing Loom. By W. W. Triggs, London. 
(Crompton and Knowles, Worcester, Mass., U.S.A.) (E.P. 356,761 of 11/3/30. 
Abstr. in Svtnm. of Curr. Lit., xi., 24, 1931, p. 713.) 

248. Toyoda Automatic Loom : Development. By K. Toyoda. (Proc. World 
Eng. Cotig. Tokyo, 1929, 1931, 28, pp. 151-69. Abstr. from Summ. of Curt. Lit., 
zi., 1931, p. 709.) Industrial conditions in Japan and other countries are 
compared, and development of automatic looms adapted to Japanese conditions 
are discussed. The history of the Toyoda loom is outlined. 

244. Lancashire Loom: Adaptation. By W. A. Hanton. (Text. Weekly, 7, 
1931, pp. 651, 677, and 729. Abstr. from J. of Text. Inst., xxiL, 11, 1931, A529.) 
An inquiry into the effects on costs of rewinding veft, using larger bobbins, 
and allocating more looms to the weaver, made vith the idea of indicating how 
to “ make the most of the ordinary loom.'* 

245. Shuttleless Loom. British Celanese, Ltd. (London), el al. (E.P. 344,915 
of 9/12/29. J. of Text. Inst., xxu., 9, 1931, A^9.) The patent relates to a 
shuttleloBs loom in which a single pick length of weft is introduced into the shed 
by a dummy shuttle in the form of a loop connected to a preceding pick, the loom 
comprising means operated by the shuttle in its passage through the shed to sever 
the weft from the preceding pick when the loop has reached a length from the 
point of severance sufficient to complete a single pick, and to leave an end of the 
preceding pick turned into the shed. The means operated hy the shuttle to sever 
the weft are actuated electrically by the passage of the shuttle across the reed. 
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S46. MiiSKTBBOBAOHTITKG UND AbSATZOBOAKISATIOK IK BBB DSTJTSOaKK 
BaumwoIiLWIsbibbbi. By Br. Otto Bickel. (Pabd. Krisoho and Co., Niimbeig» 
1931. Abstr. from J, of Text Inet, xiii., 10, 1931, p. 163.) A deeoription of 
the German cotton-weaving industry. 

TRADE, CO-OPERATION, ETC. 

247. Cotton Fabrics: New Uses. Cotton Textile Inst., U.S«4. (Text, Weekly, 
79, 1931, p. 2687. Abstr. from J. of Text, Inst., xxii., 10, 1931, A482.) The 
new uses being otmsidered are for VTapping gas mains, tennis court construction, 
net bags for fruit and vegetables, men’s summer suits. 

248. Cotton Canvas: Applioation in Shipbuilding. (Text. World, 80, 1931, 
p. 217. Abstr. from Summ. of Curr. Lit., xi., 17, 1931, p. 480.) An account 
is given of the refitting of the old frigate Old Ironsides with 22-inch cotton canvas 
sails. The full spread of sails totals 12,500 sq. yds. It is pointed out that a 
modem liner consumes about 15,000 sq. yds., and a battleship about 20,000 
sq. yds. for deck coverings, awnings, fiue covers, life-boat covers, and so forth. 

249. Cotton: Prices. (Spinn. v, Web., 49, 46, 1931, p. 2. Abstr. from Summ. 
of Curr. Lit., xi., 24, 1931, p. 732.) Methods of forecasting raw cotton prices 
are outlined, and price movements since 1821 are discussed. The existence of 
56-year cycles is pointed out. 

250. Cotton: Production and Price Records. By J. A. Todd (M/c Guard. 
Comm., 28, 1931, p. 261. Abstr. from Summ. of Curr. Lit., xi., 21, 1931, p. 597.) 
The price variations of raw cotton are discussed, and it is shown that all the 
low levels coincide with record crops. 

261. Exported Cotton Piece Goods: Prices. By B. Ellingor. (Text. Weekly, 
8, 1931, p. 140. Abstr. from Summ. of Curr. L%t., xi., 22, 1931, p. 661.) An 
analj^is is made of exports between 1923 and August, 1931, under the headings: 
(a) Total, (6) grey, (c) bleached, (d) printed, and (f) dyed. The latest average 
prices compared with 1913 show the following increments: (a) 64 per cent., 
(h) 32 per cent., (r) 28 per cent., (d) 94 per cent., and (e) 70 per cent. Japanese 
prices are also discussed, and it is calculated that the following figures reflect 
the averages for 1930: 

Greys. Whites. Prints, etc. 

England ,. .. 4-1 4-9 8*2 pence per yard. 

Japan. 4*0 4*4 4*8 „ „ 

A fall in sellmg price of 25 per cent, would enable Lancashire to compete with 
Japan in greys and whites, but in dyed and printed linos a fall of 58 per cent, 
is necessary. The latter figure suggests that Lancashire and Japan are now 
catering for different markets in printed goods, and that some new organization 
is necessary if Lancashire decides on a policy of recapturing the cheap trade, 

252. Industrial Engineering as Related to Costs in the Textile Industry. 
By J. E. Goudey. (Canad. Text. J., 48, No. 12, 1931, p, 17. Abstr. from J. of 
Text. Inst., xxii., 8,1931, A420.) An outline of the factors involved in obtaining 
an efficient knowledge of costs, especially as regards the standardization of work, 
wages, and production, direct and indirect labour, depreciation and overhead 
expenses, and machinery valuations. 

258. Baumwollb aup Zeit. By T. Buhler. (Pubd. Krisohe and Co., Numberg, 
1931. Abstr. from J. of Text, Inst., xxii., 10, 1931, p. 162.) Beals, from the 
German standpoint, with the principles of trading in Futures. The glossary 
of English and German technical terms should prove useful to those interested. 
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M18CELLANE0V8. 

264. Report by Me. F. A. Stockdale, C.B.E., AoRictn^BAL Adviser to 
THE Secretary op Stats for the Colonies^ on ms Visit to South and East 
Africa, Seychelles, the Sudan, Egypt, and Cyprus, 1930-31. (C.A.C. 
75.) A very interesting report which should be studied by all in charge of depart¬ 
ments or institutions dealing with any form of tropical agriculture. Among 
the recommendations made are some for the dissemination of results of research 
within a department, based on the methods employed at the South African 
Veterinai^ Station. An interesting account is given of cotton in Uganda, and 
also one of the Agricultural Conference at Amani. In the concluding remarks 
attention is drawn to the great variety of leguminous plants in East Africa that 
are suitable for cover crops, and also to its wealth of millets. 

255. Report of Department of Scientific and Industrial Research, 
1930-31. (Cmd. 3989. Pubd. H.M. Stat. Off., 1931. Price 3s. net.) The 
Sixteenth Report contains a general review of the work carried out under the 
supervisum of the Boards and Committees of the Department, together with 
a section describing the work of Research Associations. 

The work of the British Cotton Industry Research Association on problems 
connected with spinmng and weaving is described. Spinning tests for the 
Empire Cotton Growing Corporation are now carried out in the new laboratories 
under complete supervision throughout, each cotton being spun to more than one 
count, and an attempt being made to spin it to the limitmg count suitable. 

In connection with fabrics research the report states that “ following on the 
completion of the examination of samples of fabrics exposed at Holton Heath, the 
research workers concerned in the investigation into the destruction of fabrics 
by micro-organisms are now engaged in preparing for consideration by the 
Committee a review of the results obtained from the exposure of fabrics at the 
above station and at the various stations abroad. Work has been continued 
at the Royal Aircraft Establishment on the development of a ‘ permanent * 
method of fireproofing fabrics, and encouraging results have been obtained. 
In the course of further work at the National Physical Laboratory on the action 
of sunlight on cellulose, strips of a cotton cloth have been impregnated with 
varying quantities of iron, and exposed to light so that some information may be 
obtained as to the order of iron concentration at which protection begins to be 
afforded. Exposures intended to explain some apparent* anomalies in the effect 
of humidity on tendering by light have been continued during the year; a set 
of samples, including some practically free from wax, has also been prepared 
and exposed in sealed tubes in order to determine the origin of the carbon dioxide 
which has been found to be produced in such circumstances. A preliminary 
experiment has been concluded in which cotton was exposed to a dispersed 
spectrum from a mercury arc, and the changes occurring at different wave¬ 
lengths examined; this showed that longer exposures were necessary, and the 
period has, therefore, been extended. This research will be brought to a con¬ 
clusion in the near future.” 

256. Report and Proceedings of Conference of Colonial Directors of 
Agriculture, (Colonial^ No. 67. Pubd. H.M. Stat. Off., 1931. Price Is. 3d. 
net.) We have recently received a copy of this Report of the first Conference 
of Directors of Agriculture, called by the Secretary of State in July, 1931, to 
discuss questions bearing upon agricultural development in the Colonial Empire. 
The Conference discussed a number of subjects. Under the heading of ‘‘ Training 
of Agricultural Officers ” it is placed on record that for future recruitments. 
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post-graduate training in agriculture and in the soienoes related thereto is of 
the highest importance, and should ordinarilyibe insisted upon.*’ In connection 
with the training of officers for subordinate services, it is recorded “ that the 
provision of regular training of local subordinates is necessary, and is one of the 
duties of a Department of Agriculture.” Under Agricultural Education, the 
progress of the movement for giving a rural bias to elementary education through* 
out the Colonial Empire is noted with satisfaction. The work of the Imperial 
Agricultural Bureaux is appreciated. It is recommended that steps be taken to 
disseminate information in connection with the introduction of economic crops, 
and also in regard to their sources of supply; that local advisory bodies should 
be constituted where practicable; that produce inspection and grading should 
be enforced as much as possible; and that agricultural co-operation should be 
encouraged, etc. 

257. Report of Committee on Education and Supply of Biologists. (Ihibd. 
H,M. Stat. Off., 1932. Price Is. net.) The report of a Committee of the Economic 
Advisory Council, appomted by the Prime Minister to consider the obstacles 
which stand in the way of the education and supply of biologists for work in this 
country and overseas, and to submit recommendations for the removal of such 
obstacles. 

258. Liverpool Cotton Association. By R. G. Wood. {Trop. Agr., viii., 12, 
1931, p. 325.) Describes the work of the Association, which came into existence 
in 1882. 

259. Royal Society of Arts Competition of Industrial Designs. Par¬ 
ticulars of the Nmth Annual OjK-n Competition of Industrial Designs, to bo held 
at the Imperial College of Science and Technology, Imperial Institute Road, 
South Kensington, London, S.AV. 7, in June, 1932, have now been issued, and 
can be obtained from the Secretary of the Royal Society of Arts, John Street, 
Adelphi, London, W.C, 2. Intendmg competitors must apply to the Secretary 
between May 2 and 9 for the necessary entry forms, the last day for receiving 
entries being May 21. The designs will bo received at the Imperial College of 
Science €uid Technology between June 6 and 8. In all, Scholarships and 
Prizes amounting to some £1,400 are offered m connection with the 1932 
Competition. 

250. “ Cotton Facts,” Edition of 1931. The 56th edition contains, as in 
former years, useful statistics of crops, receipts, stocks, exports, imports, visible 
supply, sales, prices, consumption, and manufacturing output of cotton and 
cotton products in the United States and other countries, also mill statistics 
of the U.S., Europe, India, etc., and acreage and yield statistics for each state 
and county in the South, and other matters. 

261. Textile Recorder Year Book, 1932. Deals as usual with nearly every 
phase of textile manufacturing. All the statistical data have been revised, and 
many new figures added. Three new systems in connection with High Drafting 
are described, and a new section on B^m Dyeing is included. A bibliography 
of new textile inventions introduced to the trade during the past year is also 
included. 

252. Memorandum on the Use of the Universal Decimal System of Classi¬ 
fication. (Issued by Imp. Agr. Bureaux, 2, Queen Anne’s Gate Bldg., S.W. 1.) 
An indispensable gui^ to all who are interested in library classification and filing 
of papers. 



179 


PERSONAL NOTES 

W» offer our warm congratulations to two of the Vice-Presidents of the 
Corporation, the Rt. Hon. Walter Runciman, M.P., and the Rt. Hon. W. G. 
Ormsby-Qore, M.P., on their appointment as Cabinet Ministers in the present 
Government. Mr. Runciman, as President of the Board of Trade, becomes 
President of the Board of Trustees of the Corporation. Our congratulations are 
also extended to Lord Stanley, a member of Council, on his appointment as 
Parliamentary Secretary to the Admiralty. 

We offer our sincere and hearty congratulations to the Chairman of the 
Executive Committee, Sir Richard Jackson, whose public work in Lancashire, 
and whose services both on behalf of the Corporation and as a member of the 
Colonial Development Fund Committee, received recognition in the New Year’s 
Honours List by the award of a Knighthood. 

OFFICERS ON LEAVE 

When an officer of a colonial Department of Agriculture (or of the allied 
departments of Irrigation, Transport, etc.) comes “ home ” on leave, he usually 
brLigs with him much information that may be of considerable value to similar 
officers in other colonies, or to the officers of the Empire Cotton Growing Corpora¬ 
tion, who have to collect, collate, and use aU xiossible information relating to 
cotton. The Corporation would consequently much appreciate the courtesy if 
Directors of Agriculture and others would be so kind as to inform them, in advance 
if possible, of the names, probable addresses, and approximate dates of arrival in 
England of officers coming on leave. This would give the Corporation the 
opportunity of gettmg into touch with these officers themselves, and of giving 
the latter the opportunity of meeting with one another. A further courtesy 
would be conferr^ if the officers themselves, upon arrival, would call at, or 
inform, the offices of the Empire Cotton Growing Corporation, which are at the 
comer of Millbank and Wood Street (entrance by the first door in Wood Street), 
immediately opposite the offices of the Crown Agents for the Colonies. 

At the date of writing, the following officers are on leave or will shortly be 
arriving in England from cotton-growing countries: 


India . 

•. Dr. W. Bums. 

Kenya Colony 

.. Mr. P. Booth. 

,, ... 

.. Mr. H. N. Jones. 

Nigeria. 

Mr. A. W. Anderson. 


Mr, D. H. Baker. 

,, 

Mr. G. W. G. Briggs. 

• • . . 

.. Mr. F. E. Buckley. 

,, .. .. .. 

.. Mr. T. Laycock. 

,, .. •. 

.. Mr. H. G. Poynter. 

,, «• .. .. 

.. Mr. G. N. K. TumbuU. 

,, • . • . 

Mr. H. B. Waters. 

,, . . . . 

.. Mr. W. A. Watson. 

Sierra Leone 

.. Mr. A. H. Kirby. 

,, 

.. Mr. E. Innes Nisbett. 

Tanganyika 

.. Mr. W. H. Potts. 
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The following offioen of the CSofporation*s staff abroad will shortly be arriTing 
in this country on leave: 

South Africa .Mr. F. S. Itoons. 

„ Mr. D. MacDonald. 

Southern Bhodeeia Mr. J. E. Peat. 

Swaziland .Mr. J. V. Loohrie. 
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IV.— The Introduction of Improvements into General 

Practice 

The experiment station phase is the first step in the development of 
cotton growing. Active measures must subsequently be taken to 
weld the improvements into the general rural economy. Until this 
is successfully accomplished, the results achieved at an experiment 
station remain mere counsels of perfection. 

What guiding principles should be followed in this task ? When 
the time came for considering this question at Indore, the fullest 
use was naturally made of the previous experience of other workers 
in this field. For twenty years a sustained effort had been in pro¬ 
gress in India for developing the agriculture of the country, including 
the cultivation of raw cotton, and similar attempts had been made in 
other parts of the Empire. A copious literature dealing with these 
enterprises had for some time been in existence. The methods 
adopted for reaching the cultivator have recently been summarized 
and published by the Empire Marketing Board.* A critical exam¬ 
ination of this work discloses two almost universal weaknesses which 
it is proposed briefly to discuss. In the first place, effort has been 
diffused rather than concentrated; in the second place, insufficient 
aUention has been paid to the human factor. 

Diffusion of effort is the chief weakness underlying most attempts 

* The Dissemination of Eesearoh BesvMs among AgricMUural Producers (1LM.B. 
33). HA£. StatioDery Offioe, London, 1930. 
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to help the ooltivator. A uomber of large and onwieldj sohemeB are 
set in motion rather than a few defimte and well-de^ed projeots. 
In most oases the results aimed at are out of relation to the means 
at the disposal of Agricultural Departments. In India, the cardinal 
mistake has been the creation of a large and expensive organization 
for dealing simultaneously with the whole of this enormous country, 
and this has led to a great deal of superficial work which is now begin¬ 
ning to bring discredit on the whole movement. Practically all the 
outstanding successes have been obtained in the few cases where 
more modest objectives have been envisaged. These examples point 
clearly to the need of a radical change in policy. Work will have to 
be much more thorough and concentrated on a few projeots, which, 
moreover, will have to be taken up one at a time. All idea of a 
complete organization for dealing simultaneously with such an 
immense tract as the sub-continent of India will have to be abandoned. 

The application of the principle of concentration will do much to 
increase the effectiveness of all schemes for the distribution of seed 
of improved varieties of cotton—the first step in placing the pro¬ 
duction of the raw product on a better basis. The weak point in 
most of the existing seed-distribution schemes is that they do not 
meet the requirements of the trade, namely, the rapid appearance 
of a large number of pressed bales of improved cotton in a group of 
neighbouring markets. Prom the merchant’s point of view these bales 
are the outward and visible sign of any successful scheme of seed 
distribution: they create and maintain his active interest in cotton 
research, and the sooner, therefore, they are available the better. 
Prom the cotton grower’s point of view a large quantity of improved 
produce is equally satisfactory. There will be sufficient cotton on 
the market to create competition among the dealers: the problem of 
an adequate premium for better quality will tend to settle itself. 
To bring about all these desirable results the first condition is the 
existence of a large amount of seed concentrated in a definite area, 
preferably in one which feeds a few adjoining cotton markets. The 
aim must be (1) to define the area in which it is proposed to replace 
the existing cottons, and then (2) to arrange for ample seed to effect 
complete replacement in two years at the outside. In this way all 
difficulties in the successful marketing of the new cotton can be 
overcome. A number of other desirable results will also be obtained. 
The danger of mixing the seed of the new cotton with inferior kinds 
in the ginneries will be greatly reduced, and natural crossing with local 
-cottons will be almost impossible. It will be clear that an agricultural 
department or a large research institute cannot handle more than 
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one seed-iiiinbution tehme at a time. The whole of its enei^es tmd 
resoaioes will, therefore, hare to be oonoentrated on a single projeet. 
One ontstanding suooess in a small area, however, will be much more 
effeotive than the same amount of effort thinly spread over a region 
the size of a Provinoe of British India. 

A suooessfnl scheme of seed distribution should be followed by the 
introduction of intensive methods of cotton growing, which is 
obviously much more difficult than mere distribution of seed. 
It involves in the first instance a careful study of the village com¬ 
munity, the members of which collectively and individually must 
always be important factors in the project. In a country like India 
such a study must include a general survey of the village in order to 
ascertain whether any restrictions on enterprise exist on account of 
(1) the general framework of village society, (2) the system of land 
tenure, (3) the assessment and collection of land revenue, and (4) 
the movement and sale of agricultural produce. If, during such 
a study, any factors are discovered which discourage communal 
or individual initiative and enterprise, and prevent the grower 
from obtaining the full value of his produce, they must be removed, 
otherwise there will be insufficient incentive for the village as a 
whole to develop or for the separate cultivators to do their best. 
Such a survey of village conditions must also envisage the future; it 
will not be sufficient to remove present disabilities. The cultivator 
must be made to feel that he will always get a square deal. In other 
words, arrangements must be made so that the assessment of all 
future improvements, as between the cultivator and the State, is 
just to both sides. If all this is not done the introduction of intensive 
agriculture will never have a fair chance: little beyond the stage of 
a seed-distribution scheme or of a primary credit society will be 
possible: the results obtained at the experiment station will never 
affect the life of the people. 

A serious effort is being made in the Indore State of Central India 
to prepare its 4,000 villages for an active programme of rural develop¬ 
ment based on the results obtained at the Institute of Plant Industry. 
On May 9,1930, His Highness the Maharajah Yeshwant Bao Holkar, 
on his investiture with ruling powers, publicly aimouncod that, in the 
future the welfare of the agricultural classes would be his special care. 
This was coupled with an important practical step for implementing 
this new policy. The office of the hereditary village headman (Patel), 
whose position and functions for some time past had fallen into 
abeyance, was reinvested with fresh dignity and stability (1) by the 
grant of a substantial plot of revenue-free land (watan) as part of bis 
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romanei^tion, (2) bj bis teoognition as an hereditaiy officer of the 
State, and (8) by the revival of the personal tie which binds him to 
the Maharajah. His Highness said: 1 am ordering the grant of 
fifteen Jnghat of holM land, free of assessment, to the Patel of every 
hhalta village, as a personal honour and a personal gift from me. 
The Patels will thas become watandars of my State; and I tmst that 
they will be inspired by this mark of my personal favour ever to 
remain loyal to my house and to spare no effort to maintain and 
improve the prosperity of the villages entrusted to their care.” 
In this way an active agent in the agricultural development work 
of the future was arranged for in each village of the State. 

The improvement in the position of the village headman was 
followed by a detailed study of the villages themselves. For this 
purpose an experienced member of the Indian Civil Service, 
Mr. C. U. Wills, C.I.E., was invited by the Maharajah to assist him 
in codifying the law relating to the land revenue and land tenures 
of the Ibdore State. A new Land Eevenue and Tenancy Act was 
prepared in 1930 which immediately became law. A feature of the 
new Act, which is a model of its kind, is the protection afforded to 
the cultivator. Suitable restrictions on the tenant’s right of sale and 
right of mortgage, as well as on the problem of sub-letting, have been 
imposed not only in order to prevent the villager falling into the hands 
of the usurer, but also to conserve the effective State ownership of 
the land. A commentary on the new Act, which contains interesting 
chapters on the assessment of agricultural improvements as well as 
on rural administration, has recently been published.* The ground 
has thus been prepared for a bold and original policy of intensive 
rural development. 

The next step was to bring the cultivators at suitable intervals 
to the central experiment station, so that they can see for themselves 
exactly what can be accomplished. For this purpose a permanent 
camp has been arranged alongside the Institute in which the men 
can be comfortably housed under actual village conditions during 
the period of their stay. The cultivators are shown exactly bow they 
should proceed in transforming their existing extensive methods into 
an intensive system based on the eradication of permanent weeds, 
surface drainage and grading, the manufacture of compost from vege¬ 
table wastes, and the use of the Indore ridger for interculture. The 
preparation and use of silage is also included in the programme, as 
this item provides sm effective reply to the invariable question about 

* WHOb, C.V., The Land System the Salhar State. Oxf(»d Univenity n»m. 
London, 1931. 
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the pr(mai(Hi of the additional oattle-power needed in intensive 
agrionltnie. The general programme is completed by detailed 
instrootion in a number of improvements, such as the cultivation of 
ground-nuts as a rotation crop for cotton, the Java method of growing 
sugar-cane, simple improvements in sugar making, and the use of local 
oil-cakes as manure—all of which fit in with an intensive system of 
agriculture. 

The last stage in the introduction of intensive methods is the 
selection of a suitable area for development. In the case of the 
Indore State it has been suggested that a compact block of 50 to 100 
villages within easy reach of the capital should be selected, and that 
work should be concentrated during the next few years on this tract 
only, leaving the rest of the State for the time being undisturbed. 
A sustained effort will be made to convert the whole of these village 
lands from extensive to intensive agriculture on the lines already 
described. A survey of the area will first be made so that a scientific 
system of surface drainage (combined with the realignment of the 
fields) can be installed, the surplus rainfall being collected in small 
reservoirs for maintaining the spring level of the wells and so assisting 
the development of well-irrigation. The eradication of permanent 
weeds, the grading of the surface, manuring by means of compost, 
as well as improved methods of interculture will then be taken up, 
together with the introduction of silage and the sowing of improved 
seed. At the same time such matters as communications, housing, 
and the general amenities of the village will be improved. The object 
aimed at is to provide the rest of the State with a striking example 
of what can be done during a period of five to ten years by the people 
themselves working under effective technical direction (provided by 
the State) and inspired by the personal interest of the Maharajah. 
The villages will supply the labour; the State will furnish the working 
plans and any expert assistance that is needed. Proceeding on these 
lines, an effective example of real development work is easily possible 
within the means of any Indian State or of any of the Divisions of 
British India. Once a few of these have been provided, the founda¬ 
tions of progress in the future will have been laid. 

V.— The Training of Labour 

In connection with the introduction of improvements into general 
practice, the training of labour is a most important factor.* A 
contented and efficient body of labour must be recruited and maiu- 

* Howard, A., “ An Experiment in the Management of Indian Labour,” 
IntenaUonal LeAour Beview, Geneva, xxiii, 1931, p. 638. 
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taiaed not only iaac the day-to*day work of the experiment station, 
bet also to pFovide a labour pool from whioh selected men can he 
exported to the centres at which development work is in progress. 

When work began at Indore in 1925 ^reat difficulties were experi* 
enced in obtaining an effective labour force. The Institnte lies along¬ 
side the city of Indore, an important manufacturing and distributing 
centre with a population of over 127,000. Nine large cotton mills (with 
177,430 spindles, 6,224 looms, an invested capital of Rs. 1,67,97,106, 
and utilizing 68,000 bales of cotton a year) find employment for 
12,000 workers. In addition there are a number of ginning factories 
and cotton presses. The Institute therefore had to meet a good deal 
of local competition in building up its labour force. It was clearly 
useless attempting to recruit workers at rates below those readily 
obtained at the mills or in the city. Further, it soon became apparent 
that if the Institute was to succeed the Director would have to pay 
very careful attention to the labour question and to devise means by 
which an efficient body of men, women and children could be attracted 
and retained for reasonably long periods. 

A consideration of this problem led to the conclusion that the first 
condition of success was to give the labour a square deal, to provide 
everybody with reasonable prospects of promotion by giving the 
work an educational value, to pay very strict attention to the regular 
and effective payment of wages, to limit hours of work to a reason¬ 
able length with regular and sufficient periods of rest, and lastly to 
furnish free medical attendance and medicaments. 

The application of these principles soon met with success. In 
a very short time an adequate labour force was built up, partly from 
men recruited locally and from the Bajputana States, and partly from 
the wives and children of the Malwa Bhil Corps, the lines of which 
adjoin the Institute. 

The precise manner in which the principles above mentioned have 
been carried out in practice are described below. 

Payment of Labour .—Wage rates for the men on the permanent 
staff range from about Bs. 12 to Bs. 20 a month, while men on the 
temporary staff are paid 7 annas a day, women 5 aimas, boys 8 to 
6 annas, and girls 3 to 5 annas. After the rate of wages has been 
settled in each case, care is taken that (1) the payment of wages is 
made at regular intervals, and (2) the wages are paid into the hands 
of the workers themselves and there are no illicit deductions on the 
part of the men who disburse the money. 

Regularity of pa}rment is a matter of very great importance in 
dealing with Indian labour. At Indore workers on daily rates receive 
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their irages twice a mcoith—on the 8rd and on the 18th, in eadi case 
at 8^ p.m. The permanent labotur is paid monthly on the third 
working day of the following month. To ensure that all payments 
are actually made according to the attendance registers all disburse¬ 
ments are made in the presence of two responsible members of the 
staff. Both of these men have to sign a statutory declaration that the 
payments have actually been made. The signed statements come 
regularly before the Director for signature, and are in due course 
placed before the auditors. In making payments the envelope 
system is used, the payee making a thumb impression in ink in the 
register or signing his or her name. These arrangements have been 
found to prevent any illicit deductions on the part of the staff. The 
payments are made in public; the rate of everybody’s pay is known; 
the signing of a proper declaration in the register makes it possible 
to institute criminal proceedings at once for any irregularity; the 
Director is always available for enquiring into any complaints. That 
none have ever been made proves that the labourers actually receive 
their pay in full at regular intervals. Payment is made in coin; 
no shops for the sale of food exist on the estate, and nothing whatever 
is done to influence the workers as to how they should spend their 

Hours of Labour .—After the regular payment of wages, the hours 
of labour come next in importance. Indeed in India rest and wages 
are to a certain extent interchangeable, as the workers regard any 
extra rest as equivalent to an increase in pay. At first, the Institute 
observed the ten-hour day so common in India, but this was soon 
given up. It was found that during the hot months of April, May 
and June both the labour and the cattle required more protection 
from the hot sun, and an experiment was therefore made to reduce 
the hours of labour during the hot months to six daily, beginning work 
at sunrise and ending the day at sunset. The actual working hours 
of the three hot months were arranged in two shifts—four hours in 
the morning and two in the afternoon, with six hours’ rest during the 
heat of the day— i.e., from 10 a.m. to 4 p.m. At the same time the 
work was speeded up, and both labour and supervising staff were 
given to understand that the six-hour day in the hot months could 
oiily be enjoyed if everybody worked continuously and conscientiously. 

The first result observed was a marked improvement in the health 
and well-being of the men and animals, probably due to the operation 
of two factors: the health-giving properties of the early morning air 
and the avoidance of excessive sunlight. With the improvement in 
gmeral health there was a corresponding reduction in oases requiring 
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medioiJ sssistanoe. To eTeryooe’s sarpzise, it was found poMuble 
to speed up the work considerably. The expwiment of shortening 
the hours of labour was then extended to the rest of the year: working 
hours were reduced from ten to seven and a half. 

These working periods, six hours in the hot weather and seven 
and a half during the rest of the year, refer to the time actually at 
work; an extra half-hour daily is spent in travelling to and &om the 
place of work. In no case does the working period exceed seven 
and a half hours, except for about a week at the sowing time of the 
monsoon crops. During this period, both man and beast do not 
obtain much more than two hours off duty for food during the hours 
of daylight. A full ten-hour day at high pressure is then the rule, 
as all realize that the sowing of cotton and other crops is a race against 
time. As soon, however, as sowing is over, the workers enjoy an 
extra day’s rest on full pay. The sowing of the monsoon crops is the 
only agricultural operation in Central India for which anything more 
than a seven-and-a-half-hour day is necessary. 

For three years the agricultural operations of the Institute have 
been conducted on the short-hours system, and the result has been 
successful beyond all expectation. The miracle of speeding up 
Indian labour has been achieved, and shorter working hours have led 
not only to contentment, but also to an increased output of work. 
This result has only been obtained, however, by careful and detailed 
planning of the work to be done each day. The daffy work pro¬ 
gramme is drawn up by the Assistant in charge of the farm during 
the previous afternoon and submitted to the Director as a matter 
of routine, so that at daybreak each day the Assistant knows at 
once what has to be done and no time is lost in deciding what tasks 
have to be performed. The taking of the attendance and the alloca¬ 
tion of labour to the various tasks occupies less than five minutes, and 
in less than ten minutes after assembly the various gangs are at work 
in the fields. A great point is made of getting down to the job at 
once. Punctuality is now the nffe, and it is becoming rare to have 
to deal with late arrivals. 

While it is important to start work with the sun, it is equally 
important to allow the labourers to reach their homes by sundown, 
particularly during the rains, when snakes abound. Indian workers 
like to reach home in daylight—a point of great importance in obtain¬ 
ing their willing co-operation. Finally, it is very interesting to note 
that the policy of the square deal on the part of the Institute towards 
its labourers as regards hours was soon answered by a natural desire 
on the part of the workers to give the Institute a square deal. Less 
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•aponnsicm became neoesBaty; everybody soon realized that a redoc- 
in hours can only be possible if real work is done. 

Lecme and HoUdaye .—The Institute is closed, except for work of 
extreme urgency, on Sundays and on twelve important festivals 
during the year. In addition to these 64 days, the permanent 
labourers are allowed one day’s leave and one day’s sick leave every 
month provided they work 25 full days during the month. In cases 
of injury while on duty, they are allowed full pay up to a maximum 
of 7 days. In the case of temporary labour, all holidays and leave, 
except the extra day allowed after the sowing of the monsoon crops, 
are given without pay. 

Housing .—^As regards living accommodation, the demands of 
Indian labour are very modest. A roof which does not leak during 
the rains, a dry earthen floor, a room that can be locked up, a partially 
closed-in verandah, which servos both as a kitchen and a storehouse 
for firewood, are all that is expected. At Indore, the one-room 
cottages are arranged in blocks of six round an open courtyard in 
which four trees have been planted to provide shade. The quarters 
are fumigated and whitewashed once a year, when any petty repairs 
to the roofs and brickwork are attended to. 

After a storm-proof room, the next essential is a supply of good 
drinking water and a separate well for washing. The water used 
for drinking is raised by a simple wheel pump; the well is provided with 
a masonry coping about two feet high; no drinking vessels are allowed 
to be dipped into the water. In this way the risk of cholera is greatly 
reduced. Once a simple wheel pump is installed, the labourers and 
their wives never attempt to lower a bucket by means of a rope. 

Provident Fund .—So far no provident fund for the workers has 
been instituted. The Institute provident fund only applies to the 
permanent staff drawing Bs. 30 per month or more. Till the com- 
pletest confidence between the workers and the management has 
been achieved, any suggestion of keeping back the pay of a labourer 
for a provident fund is likely to be misunderstood. It was decided 
to start a provident fund for the educated staff and gradually to 
extend its benefits to the labour force if and when a demand comes 
from the workers themselves. 

Medical Arrangements .—The workers and staff employed at the 
Institute obtain free medical attendance, and in addition, the workers 
and the staff drawing less than Bs. 80 per month obtain free medica- 
ment 9 . The workers are examined weekly by the doctor, so that 
any precautionary treatment or any advice can be given in good 
time. In oases of childbirth the services of a nurse are provided free 
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of charge. The pergonality of tiie Sub-Assistaat Sturgeon dealing 
with Indian labonr is very important; the workera deal with an 
unpopular man in a very effective fashion—^they never make use of 
his services. 

Ceriificaies of Efficiency and Promotion .—An experimental station, 
like any employer of labour, needs some system by which the labour 
force can automatically renew its youth. The annual export of 
trained labour to centres at which improvements are being taken up 
is one of the important functions of the Institute. For these reasons, 
therefore, a supply of promising recruits must be arranged, and to bring 
this about some system of promotion for proved efficiency had to be 
devised. At first this took the form of an annual promotion examina¬ 
tion for the ploughmen. As they increased in efficiency and could 
manage and assemble their implements, and also plough a straight 
furrow, their pay was increased by Re. 1 per month. This system is 
now being superseded by the certificate plan. All the permanent 
workers in the Institute are eligible for special training, so that they 
can earn efficiency certificates for such operations as (1) cultivation, 
sowing, and care of the work cattle; (2) compost making; (3) improved 
irrigation methods; (4) the manufacture of sugar. A certificate of 
efficiency (with suitable illustrations) signed by the Director is 
awarded for proficiency in any of these items (Plate III.). Each 
certificate, which is awarded annually, will carry with it an increase of 
Re. 1 per month on the basic pay. When a member of the labour 
force has gained all four certificates, he will become eligible for transfer 
to other centres on higher pay. In this way the Institute holds out 
hope and places it withm the power of any man to increase his starting 
pay in four years by about 30 per cent. It also enables an ambitious 
labourer to save enough money in a few years to purchase a holding 
and to become a cultivator. This is now taking place. Every year 
a few of the labourers return to their villages wnith their savings to 
take up a holding on their own account. Others are deputed for work 
in the contributing States on increased pay. The vacancies are auto¬ 
matically taken either by younger members of the same family or by 
volunteers on the waiting list of temporary workers. 


A good deal of time, trouble and thought had to be expmded 
on the labour question before all the problems involved were solved 
and before a really efficient labour force was built up. The final 
result, however, proved to be well worth while. During 1928 and 
succeeding years it is no exaggeration to say that each member of 
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the laboTit foioe was worth at least two of the men with whom opera* 
tions were started three years before. For work at new centres 
a snpply of trained workers proved to be absolutely indispensable. 
Their superior physique, their obvious efficiency, and the way they set 
to work invariably had its effect on the local labour and enabled the 
workers sent out by the Institute to establish a natural leadership 
in the task in hand. Further, these men have served as an excellent 
advertisement of the new ideas advocated by the experiment station. 
In the heavy task of introducing intensive methods of agriculture in 
a group of 60 to 100 villages of the Indore State, a steady supply of 
trained workers will be invaluable. 

The system of training labour described above was devised to 
meet a particular purpose, namely, the efficient conduct of experi¬ 
mental work at the Institute and the rapid introduction of the results 
in the villages of Central India and Bajputana. Nevertheless, the 
writer feels that a great deal of this experience is of universal validity. 
One of the great weaknesses in the production of almost all agricul¬ 
tural products at the present day is the low standard of work, a result 
partly due to the poor quality of rural labour.* One of the future 
tasks before the agricultural colleges and experiment stations is to 
prove to all concerned how important it is to train the workers and 
to make them really efficient. In a very short time the lesson that 
one really well-trained worker is worth more than any two ordinary 
labourers will spread to the locality round about. In due course one 
of the great obstacles in the proper organization of agriculture, namely, 
an inefficient and poorly paid labour force, will slowly disappear. 
As this reform takes place, a higher standard of agriculture will be 
reached, which in turn will be followed by higher standards of living, 
and the rural population will then begin to absorb increasing amounts 
of the things produced in factories, including cotton cloth. 

• Doncaa, J. F., A now policy for agricultural labour, Internat. labow 
Beview, Geneva, xxv, 1032, p. 166. 
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COTTON IN NYASALAND 

BY 

H. C. DUCKER, 

Cotton Specialigt, NytucHand. 

Thb intention in writing this article is to supplement, and bring up 
to date, the account given in this journal in 1929 (see “ Cotton in 
Nyasaland,” Vol. VI., No. 4). Since the above-mentioned article 
was written changes have occurred which promise greatly to modify 
the cotton-growing industry of Nyasaland. 

In the first place the decision has been taken to link up the northern 
and southern sections of the Nyasaland railways by a bridge over the 
Zambesi. Work on this bridge and its approaches was started in 
1930 and is now well advanced, and it is hoped that traffic over it 
may commence in 1935-36. It has been further decided to extend 
the railway northwards from Blantyre, the present terminus, not as 
was originally suggested to a port on the Old Livingstonia peninsula, 
but to Domira Bay in the Dowa district, some forty miles up the Lake 
on the western side. The importance of this second decision can 
hardly be exaggerated, since it means that, instead of coming to a 
dead end, the northern extension has been surveyed to a point which 
gives a ready means of access to the rich hinterland of the Central 
Angoniland province. The distance from Fort Jameson in North- 
Eastern Bhodesia to railhead will be halved. 

Provision is also being made for the improvement of the steamer 
service on Lake Nyasa, and when all is completed, the whole of the 
present and potential cotton areas of the Nyasaland section of the 
Great Eift valley will be placed within easy reach of main-line com¬ 
munication with the coast at Beira. 

The outstanding problem to be considered, however, is what the 
freight rates on cotton will be when the new services are opened. Up 
till now, as was explained in the previous article, Nyasaland and its 
railways have suffered from various difficulties, which have made the 
handling of really large quantities of produce practically impossible. 
The physical difficulties are now in the course of removal, and it 
remains to be seen if sufficient encouragement wiU be given to the 
production of relatively low-priced crops—and cotton must now be 
considered one of these--by a policy of reasonably low rates. 
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Only a considerable increase in the amount of produce carried can 
pay for the cost of the new works now in progress, and make low rates 
an ecormmic business. 

In commercial cotton growing the three seasons which have 
passed since the previous article was written have produced two 
features of particular interest. 

As was explained previously, European production had practically 
given way to the native grower in 1929. The results for the three 
seasons are as follows] 


In Baues of 400 Lbs. 


European, 

Native, 

Totals, 

1929 .. 


133 

6,888 

6,096 

1930 .. 

• • • < • • 

178 

9,153 

9,331 

1931 .. 

. 

45 

4,161 

4,205 


It will be seen from the above that the native production has not 
only retained its importance, but in 1930 exceeded the previous record 
of 8,600 bales in 1917, when there was little but European estate 
grown cotton. 

The drop in production in 1931 reflects not only the effects of 
a thoroughly bad seasonal rainfall distribution, but also the effects of 
the world slump in cotton prices. That lower prices paid the natives 
is not the most important feature to be considered is shown by the 
fact that seed issues for 1932 are much in excess of estimates, and that 
the crop, in the Lower Shire areas, is now expected to be but little 
short of that of 1931. This in spite of the fact that, with the lapse 
of the British Cotton Growing Association buying agreement last 
August, there is no guarantee of prices, and that a restricted area has 
been planted. It would appear that cotton is now firmly established 
as a native grown crop, and that the British Cotton Growing Associa¬ 
tion agreement has served its purpose. Owing to the expectation 
of low prices Government decided to restrict 1932 seed issues, which 
are now entirely in the hands of the Agricultural Department, to the 
Lower Shire and Central Shire areas within easy distance of the 
present railway. It is of note that natives of the Lake shore areas 
are disappointed at not being allowed to grow cotton this year, in 
spite of the low prices paid last season. This augurs well for the 
future, when it is hoped that the railway extension will make the re¬ 
opening of the Lake areas possible even for " sixpenny ” cotton. 
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There is Uttte doubt that cotton appeals to the native as a orop 'iHiioh 
he can grow enth but little personal trouble. 

Work on the Experiment Stations, and on observation plots in 
various parts of the country, has made considerable headway. 

It has been decided that the whole of the Bift valley areas shall be 
considered as one cotton zone, in which a range of conditions, mainly 
due to soil variations, enables cotton to be grown either as a summer 
or as a winter orop. Intermediate types of orop, which are neither 
strictly summer nor winter, can also be grown, especially in areas of 
deep soil when the seasonal rainfall is good and well distributed. In 
general, it has been found that the nearer to the true winter orop one 
can approach, the better the pests are “ dodged,” but the more 
specialized the conditions required. Some form of natural subsoil 
irrigation must occur for a winter crop, sown, say, in late March, to 
be a real success. Areas as far apart as Fort Herald, Domira Bay, 
and Karonga have all been found to provide suitable conditions. 

Prom the point of view of acreage, the summer or semi-summer 
crop areas of the Bift valley are the most important, and it has there¬ 
fore been decided to concentrate work on these. In this connection 
it is very fortunate that the improvements in the transport arrange¬ 
ments of the country make it possible for Domira Bay to be chosen 
as the main station. Its geographical position alone is much in its 
favour, and with the current ideas about the similarity of the problems 
throughout the Bift valley areas the intermediate nature of its con¬ 
ditions is an attractive feature. 

It has been found that the ecology of the Domira Bay area varies 
according to soil type from plant associations very similar to those 
found on the Palombe plain near Makwapala to associations very 
like those of the Lower Eiver areas served by Port Herald. This 
would indicate that there is little risk to be anticipated in breeding 
cottons at this station for general distribution. 

CJotton strain tests, particularly with U.4 from Barberton—a 
cotton which is proving suitable for a very wide range of Nyasaland 
conditions—^will be carried out from 1982-83 onwards with seed 
grown at Domira Bay. 

Work at Makwapala and on plots in the Lilongwe area has 
confirmed the two plateau areas of the country as suited only to 
summer orop cotton. An exception is a small area on the Palombe 
plain where soil conditions allow a semi-summer crop. The rest of 
the Palombe plain—especially where soils approximate to the lateritio 
loam of Makwapala—and the balance of the cotton areas of the Shire 
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Highlmndg, are eBseotially gommer oiop areag whidb rnngt be gown 
ag early as the rains allow. 

The Central Angoniland plateau, where in the Lilongwe area plots 
have been grown for observation the past three years, has proved 
to be the most extreme area in which cotton has yet been tried in 
Nyasaland. Frosts in June-July appear a definite limiting factor, 
and growth is much slower than is usual elsewhere in the country. 
Only very early cottons are likely to succeed in this area. The 
results at Lilongwe are rather surprising, since the elevation is much 
the same as that of the Gatooma Station in Southern Bhodesia, and 
the ecology of the area similar to that seen in the Gatooma district; it 
is, however, farther north by five hundred miles or so, and yet appears 
to be far more extreme in its temperatures. It is the first area in 
Nyasaland where cotton has been tried and temperature found to 
be a real limiting factor. Selections for earliness have been made 
in the plots grown at Lilongwe last season, and these have been 
replanted in a low-lying area believed to be a frost hollow. They 
will be re-selected this season. The Lilongwe area is readily accessible 
from Domira Bay. 

The classification of the cotton areas of Nyasaland given on page 196 
is, it will be understood, somewhat generalized, since the demarcation 
of the administrative districts does not necessarily correspond to the 
natural demarcation of the country by pbysiographical and ecological 
features. Certain districts are, however, divided into eastern and 
western sections by the fact that the Eift valley runs north and south. 
For example, Dowa E. is part of the Lake shore section of the Eift 
valley and Dowa W. part of the Angoniland plateau. 

Districts 1 and 2 form the Lower Eiver section of the Eift valley, 
and are the main cotton-producing areas at present. The climate 
in these districts for most of the year favours the cotton rather than 
its pests. 

Districts and part-districts 3-10 comprise the balance of the Eift 
valley areas in Nyasaland where cotton has been or can be grown. 
Conations as a whole are slightly less favourable to cotton than in the 
Lower Eiver, though there is little to choose between the beet Lake 
shore areas in Dowa and Kotakota and this area. 

The third group of districts forms the eastern plateau areas, and 
the fourth the western plateau, comprising Central Angoniland. 
Conditions for cotton growing in these areas are distinctly less favour¬ 
able than those of the Eift valley groups, since if the rains are not 
suitable, the crop, except in the specialized and restricted area of the 
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Falombe plain in tiie Zomba distiiot, wiieara hitar p totmgma y ro w oed # 
wQl be unable to trait b^ore oold or dron^t linutB development. 


As mentioned above, results obtained on the stations and on 
observation plots elsewhere have indicated that in the mixed balk 
U.4, selected by Mr. Parnell at Barberton, a cotton has been foond 
which gives fair to good results over the whole of the Nyasaland ureas. 
This flexibility is unapproached by any cotton previously tried, and 


Digtrict, 


1. Lower Shire . 

2. Chikwawa 

3. Blautyre W. . 

4. Upper Shire W. 

5. S. Nyasa W. . 

6. Ncheu 

7. DedzaE. 

8. Dowa E. 

9. KotakotsE. 

10. Karonga E. . 

11. Cholo .. 

12. Mlanje .. 

13. Blant^ E. . 

14. Chira^ulu 

15. Zomba .. 

16. Upper Shire E. 

17. S. Nyasa E. . 

18. Dedza W. 

19. Lilongwe 

20. Ft. Manning . 

21. DoT^'a W. 

22. KotakotaW. 

23. Easnngu 


Approximate 
Mevaliona 
above Sea 
Levd (Ft.). 

TypuaJ 

Crop, 

MotUke tn 
which 
Sown, 

Montha in 
which 
Harvetkd. 

' 

\ 

200-600 1 

Winter 

Semi-summer 

Mar.-May 

Jan.-Feb. 

Sep.-Dee. 

Jiuy-Oot. 


1,000-2,500 

Wmter 

Semi-summer 

Summer 

Mar.-May 

Jan.~Feb. 

Nov.-Deo. 

Sep.-Deo. 

Jujy-Oot. 

May-Aug. 

' 

(•2,000-3,6001 

Semi-surrmer 

Summer 

Jan.-Feb. 

Nov.-Dee. 

1 

July-Oot. 

May-Aug. 


12,500-4,000 

Summer 

1 

Nov.-Deo. 

May-Aug. 


i8 of such importance commercially that in 1930 it was decided to use 
the isolated Lisungwe area in Blantyre W. district for immediate 
large-scale bulking of this strain. In spite of an unfavourable seasoUi 
and the upset to marketing due to the world slump in cotton prices, 
sufficient seed was obtained from this area to supply some two-thirds 
of the entire 1982 acreage. 

The Lisungwe area has again been supplied with U.4 seed, mainly 
from the stations, and a second wave thus started to help sweep the 
cotton areas clear of all but U.4 stock. In 1938 Lisungwe will for 










N„ORTHERN RHODESIA 


TAlldtAi^ 


^<^^4000 SOOlTY - 
'' ^ —f V 


n* iv V 
/ / 


/'' PLATtiS "^t 
TOOO-8000 






' % 




Chintcchi< 


•Tj 


^ k 

’tv< 

Chisamulolft ^ /c 
Likoma^,/!^'' 

o 


•T^' 3000-1S00 


K A S U N O w ; acolaKoti 

^'icDTA 


- N j|300B AOW 

^ILdWO^y ^ 

^ 'a /3M0 4(m Owfl 

r, ,« '' J 

PORTC/q;/.--'' 



igo. \ V^ NvwiiMni 

^p;j 


NYASALAND ^ ,-#• 

ALTITUDES AMO LOCATIONS ’> 

m 

Altitudes in fe«f {fi <S^^^\f 

e h \ 

iiiinHiiiii Scarps i -c V 

16 ^ 
-International boundary 

— - District *’*'^ ^ 

^ « *5 

———-> Railway 

y >9 0 ■ y . *!° , ** MiLts 

2010 0 20 40 60 00 100 KILO%ICTeRS 

.7 C. 

33 3A 


cn \; ; 


\Chtufa 

Itioo} OP 


-f V' 


THE ceoca OCVHw.AP> 1020 


If 1 ( 7 , published by the 


Maps repioduced by rtnutosy of the Ctoytaphual ffetiew, published by 
Amciican Geographical Society of New York 


A F R I C A 








COTTON IN NYASALAND 


m 


the thitd time be eupfilied with mixed bulk U.4 seed grown by the 
experiment stations, and in 1984-86 the whole country should be 
supplied with a reasonably pure stock. 

In this work both the Government and the Coi^Tation have been 
greatly assisted by the co-operation of the British Cotton Growing 
Association, who have arranged separate ginning facilities for the 
Lisungwe seed cotton at their Port Herald ginnery. 

The earlier and presumably contaminated stocks of mixed bulk 
U.4 will be destroyed as new stocks from the experiment stations, 
bulked first at Lisungwe and then in the Port Herald area, are 
available to take their place. 

The complete scheme is as follows: 

1930^1. 

Mixed bulk of U.4 from Stations and elsewhere to Lisungwe. 

1931- 82. 

Mixed bulk of U.4 from Stations to Lisungwe. Seed from Lisungwe 1930-31 
crop to Port Herald-Chiromo section of Lower River area. 

1932- 33. 

Mixed bulk of U.4 from Stations to Lisungwe. Seed from Lisungwe 1931-32 
crop to Port Herald. Port Herald crop from 1931-32 crop to general 
issue. 

1933- 34 onwards as for 1932-33 until such time as it is decided to replace 
the mixed bulk U.4. 

The mixed bulk, admirable as it is, needs improvement in various 
respects, and a good start has been made with sub-strains which it is 
hoped may yield a stock superior to the parent bulk. The main 
features desired are uniformity and a rather better staple. The only 
adverse criticism of the commercial samples sent home last year was 
that the U.4 lint lacked fineness. Otherwise it was as good as, or better 
than, the usual Nyasaland Upland. 

In addition to straight selection attempts are being made to 
incorporate in the U.4 stock by cross-breeding some of the good points 
of other cottons which have shown promise under Nyasaland con¬ 
ditions. This work is being done at Domira Bay, where it is hoped 
that two generations may be produced annually in suitable breeding 
plots. 

In spite of the present world slump and all it implies it is 
difficult to be otherwise than optimistic about cotton growing in 
Nyasaland. 

Though the size of the country is against it becoming a producer 
on the Uganda scale, it has considerable advantages over many 
countries in its native population, soils, and climate, and should 
XX. 3 14 * 
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maintam, and augment in the near future, its reputation as a produoer 
of a good class of American type cotton. 

By 1986 the worst of the physical obstacles to the development 
of Nyasaland cotton growing—poor communications—should be a 
problem of the past. From then on it will be largely a matter of 
pounds, shillings, and pence. 

Beedved May, 1932. 
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THE COTTON BREEDING STATION, 
GATOOMA, SOUTHERN RHODESIA 

BY 

J. E. PEAT. 

Thb Cotton Breeding Station at Gatooma combines cotton breeding 
and general cotton research, and functions as a cotton seed farm. 
It extends at the present time to 643 acres, of which 500 acres— 
forming part of the Gatooma commonage—are leased from the 
Southern Bhodesia Government for a nominal rent; the other 148 
acres, adjoining the commonage, being leased from a private holder. 
Some 820 acres are now under the plough; the remainder comprises 
paddocks, shelter belts, roads, and the area set aside for houses, 
laboratory and farm buildings. The whole Station is fenced along 
the boundaries, internal fencing enclosing tho paddocks and the 
plantations. It is financed and equipped entirely by the Southern 
Bhodesia Government, which also provides two assistants and all 
native labour. The control and the direction of the Station are 
solely in the hands of the staff of the Empire Cotton Growing Cor¬ 
poration. This arrangement has worked very satisfactorily, and it 
is a pleasure to have this opportunity of acknowledging the con¬ 
tinued support of the Southern Bhodesia Government, and the very 
real interest which it has always taken in the cotton work proceeding 
at Gatooma. 

The altitude of the Station is approximately 3,770 feet above sea 
level. The soil is variable, the greater part being a red loam, derived 
from the underlying greenstone formation. An area adjoining the 
eastern boundary is felsitic. Only portions of the land under the 
plough are used for the cotton work, certain lands, owing to patchiness 
and to soil irregularities, not being suitable for accurate cotton 
experiments and strain comparisons. A total acreage of sixty to 
seventy acres is now under cotton each year, working in a rotation on 
the more suitable lands available to this crop. Experience has shown 
that it is important not to confine the cotton work, in any one year, 
to one section of the Station only. There is each year as much repli¬ 
cation as possible of the trials, single plant lots and selections, 
introducing soil differences, and, generally, differences of previous 
treatmout. One section, if necessary, is planted slightly later 
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than the other, and usually some distance from it. In addition 
to the duplicate arrangement of trials, etc., additional comparisons 
of the more promising strains are available in bulks and strips. 
It has been found that the sections of trials and single plant lots are 
subjected to different degrees of bollworm, jassid, and aphis attack. 
This double or multiple record of behaviour each year is of great value 
where one strain or selection may happen to be on a poorer patch of 
land than its fellows with which comparisons are desired, or where 
one section of trials or strains may be subjected to an exceptionally 
heavy bollworm, jassid, or aphis attack. 

Maize is the main rotation crop grown, and a proportion of the 
acreage each year is under a green manure crop—at present mainly 
sunn hemp. Groundnuts, sunflowers, beans are also grown, and 
miscellaneous other rotation crops on a small scale. 

Experience is being gained in the actual management of the 
Station soils. Reference has been made in the annual reports to the 
poor results following a bare fallow. Certain treatments of the soil 
are found to produce a better growth and fruiting than others. 
Probably over a number of years there is an approximate carbon/ 
nitrogen ratio for optimum growth and fruiting. The addition of 
humus to the Station soils is definitely necessary, and the ploughing 
in of green manure crops has been adopted. At the present time sunn 
hemp is chiefly used, but in a year of good growing conditions there 
seems to be a greater liability to aphis and jassid attack on the cotton 
following a sunn hemp crop ploughed in. It is thought that the 
ploughing in of dolichos beans or sunflowers may produce a better 
style of growth in the following cotton crop, and this is being tried; 
or possibly it might be advisable to take off a maize crop before 
planting cotton. The direct fertilizing of cotton in the normal way— 
the surface application of the ordinary fertilizers at the time of plant- 
ing—does not produce much response, and growers are being advised, 
therefore, not to fertilize cotton direct, but to fertilize the green 
manure crop with raw rock phosphates, or to fertilize directly crops 
known to respond to direct fertilizing. The effects on cotton, grown on 
land the second and third year after a fertilizer has been applied, are 
being observed. It takes several years with differing climatic con¬ 
ditions to obtain this information, and when obtained such informa¬ 
tion for the Station is only a starting point for outside experiment, 
and for advice to growers in other areas. 

When the Station was started in October, 1925, some eighty acres 
were already under the plough, having been broken up the previous 
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jear, and a portion planted to nusoell^eonB crops as part of a Municipal 
Experiment Station; the remainder was virgin bosh land. A further 
forty acres were stmnped, cleared, broken up, and planted to cotton 
in November. There were no buildings. As the rains were starting, 
unbumt bricks were quickly made and a plant breeder’s house, a 
temporary laboratory Wlding, seed store, and implement shed were 
put up. The necessary implements were bought, and the work of the 
Station might be said to have commenced. These temporary, unbumt 
brick buildings erected by the Station staff, served their purpose, 
but it was impossible to keep them in repair, in addition to which 
the accommodation and facilities were quite insufficient; and they 
have now been replaced. 

There are at the present time two plant breeders’ houses, a fore¬ 
man’s house, a combined held office, implement shed and store, and 
a small ginnery equipped with a 50-saw gin. A splendid new labora¬ 
tory block of six rooms, with a large seed store attached, has just 
been completed. Tenders have been called for for a power plant for 
the Station, and for a distribution system. Light and power are to 
be supplied to the laboratory block and to the houses, and power will 
be available for pumping and ginning. Only the laboratory block 
and one house have been erected by the Government Public Works 
Department; the other buildings have been put up by the Station 
staff. 

In the first two seasons, 1925-26 and 1926-27, the land was raw 
and crops were poor, but the effects of jassid attack were shown up, 
and something was learned of the meaning of jassid resistance. The 
Cambodia cottons, with their hairiness, stood up in a most striking 
manner against jassid, for although late maturing, and unsatisfactory 
from other points of view, they produced something in the nature 
of a crop, whereas the range of American varieties being grown all 
succumbed, in a greater or less degree, to the pest. 

In the 1927-26 season 10 lbs. of PameU’s U.4 seed were obtained 
from Barberton, and this was planted out at wide spacing for multi' 
plication purposes. The crop was very satisfactory for the type of 
season experienced, there being a total yield of over 8,000 lbs. of seed 
cotton from the 10 lbs. of seed planted. The crop was rogued for 
jassid resistance, a special bulk was taken out, and a large number of 
selections were made. U.4 was issued to selected growers for wide- 
spaced multiplication in 1928-29, and was under commercial cultiva¬ 
tion in 1929-80. 

Since 1928-29 the Station has made considerable progress. In that 
season the U.4 selections were planted out in single plant lots; fer- 



903 THE BMPIKB COTTON OBOWING BBVIBW 

tilizer, spacing, and other agrioaltuxal expainmis were oommeneed, 
and wiUi a fairly satislaotory jassid resistant stock the selection and 
experimental work was able to proceed. 

A large range of quite dissimilar, single-plant types showed np in the 
original balk U.4, ranging from a slender, delicate type, snob as 
Parnell’s U.4/4 to completely different, vigorous, fleshy, leafy types, 
such as /114, possessing, to a varying extent, the qualities required. 
On multiplication, however, it is not an easy matter to get a true idea 
of the relative values of these single plant lots. Their behaviour, to 
a certain extent, varies from year to year under differing conditions; 
and conclusions may be reached after two or three dry years which 
may be upset in following seasons of fairly heavy rainfall, heavy 
jassid or heavy bollworm attack. The experience of growth on a fairly 
wide rar"e of soils and conditions throughout the country and for 
sevOi J years is needed before strains can be issued, with safety, for 
commercial growing. In order that it may be issued with confidence 
as an improvement on the commercial bulk U.4, a strain must be able 
to do well in a normal year, but in addition, it must be able to stand up 
to a wet year or a year of heavy jassid attack; it must have a certain 
power of recovery in a year of bollworm attack; and in a dry year 
yield moderately, and produce li: . of at least fair quality. 

Naturally, results are sometimes discouraging. A large number of 
strains, which have promised well at first, have shown up faults in 
subsequent years, and have had to be discarded. Some very satis¬ 
factory material is now being bred up on the Station. Strains are 
under multiphcution, and a certain amount of seed has been issued 
to growers. Single-plant lots are being grown under observation, 
and are being tested, and further reselections are made each year 
from the better material. A constant process of selection and elimina¬ 
tion is taking place. 

As with the Bulk U.4, so to a lesser extent some of the original 
selection bulks such as /64 are segregating; a proportion of less 
productive types is showing up and there is a certain segregation 
for jassid resistance. A fair knowledge has been gained of the weak¬ 
nesses of these strains, and improvements have been made by further 
selection. Thus, from the beghming there is demonstrated the 
necessity for continued breeding work—^rogueing in the original 
selected bulks and in the single plant lots, with continued breeding 
from reselections. 

The most important part of the breeding material at Gatooma is 
derived from three original families, /64, /78 and /106, strains from 
which have been tested now for a number of years both on the Station 
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and in the dietriets, under quite a range of conditions—dry years and 
moderately wet years, years of little and of much jassid, and of heavy 
or light bollwonn attack. There are two or three outstanding strains 
from each of these families, one or more of which will be issued for 
next season. At the Station careful trials are laid down each year 
to compare the newer strains, and single-plant lots, with the older 
families. A selection on multiplication may not necessarily be an 
improvement on the bulk from which it came, though it may have 
appeared so on first selection. 

A fair degree of jassid resistance is the first requisite for any strain 
for Bhodesia; without fairly good resistance, there is no hope of 
satisfactory crops over a range of years, and it is necessary that, in 
multiplication, this resistance be maintained. At Gatooma two or 
three dry seasons of low jassid infestation made it diflBcult to do 
much in the way of elimination of less resistant strains and further 
selection for resistance. In the present season, 1931-32, however, on 
one part of the station, following a sunn hemp crop ploughed in, there is 
a complete range of trials, half-drill strip comparisons, single-plant 
lots, and selections. Bains have been continuous during February 
and March, and there has been, and still is, the heaviest jassid attack 
experienced since U.4 has been grown on the Station. It is now possible, 
in a satisfactory manner, to eliminate for jassid susceptibility, to rogue 
the better bulks and lots, and to select within the single-plant lots 
for greater jassid resistance. Such a season as the present is, there¬ 
fore, of very distinct value. On the duplicate section of trials, single¬ 
plant lots, and selections, at the other end of the Station, the jassid 
attack is more moderate, and the differences between the strains as 
regards jassid susceptibility are much more difficult to discover. 

It is probable that from the plant material on the Station strains 
of sufficient resistance for ordinary commercial conditions could be 
obtained, but a season such as the present shows that there are few 
of the strains being grown whose powers of resistance could not be 
improved by rogueing and selection. 

The qualities of the lint produced from different strains vary 
within limits from year to year, under differing climatic and soil 
conditions. It is important that these qualities be studied in wet 
and in dry years, and over a fairly wide range of conditions. Especially 
important in Bouthem Bhodesia are the strength and character of the 
lint. There are strains which give excellent lint when grown under 
normally good conditions, but which tend to produce soft lint, without 
character, under droughty or bad conditions. It is important that 
the strains being bred up and issued should produce lint of at least 
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a quality in diffioolt yean. These qualities seem to be aSeeted 
by the temperatures when the crop is maturing, as well as by the 
moisture and food supply available to the plant. 

The lint length of the most promising strains being bred up 
varies around a commercial inches. The continuance of the 
breeding work will ensure greater uniformity of staple and a general 
improvement in quality, especially under extreme conditions. Con* 
tinned selection and line-breeding is necessary to hx the qualities being 
obtained, and already quite distinct segregation can be seen in some 
bulks from the first selected strains. There are also differences in 
ginning percentage which must be considered in strain comparisons. 
Members of the /64 family, for example, have, for U.4, a relatively low 
ginning percentage. 

The most serious field obstacle to fully successful cotton-growing in 
Southern Ehodesia at the present day is the injury caused by boll- 
worm. There is the possibility of American bollworm attacks in 
broods from February to April inclusive. These attacks vary from 
light to severe, a severe attack causing a heavy loss of buds, flowers, 
and young bolls, but less damage to the formed bolls. It has 
been found that early maturity—the setting of a crop of bolls 
relatively early in the season—^is an important factor in the pro¬ 
duction of a commercial crop in spite of bollworm damage. At the 
other end of the season, the power of recovery after an attack is 
important. 

Experiments have been going on, since bulk U.4 was available, to 
find out the optimum field spacing. Fairly close spacing, around 
8 feet 6 inches between rows and about 6 inches between plants in 
the row, or slightly wider, is considered the most satisfactory, and 
the increased yields of the closer over the wider spacings have been 
very marked in years of American bollworm damage. The closer 
spacings set a relatively heavier, early crop, which is often partly 
formed before the appearance of the first American brood. This 
early production of a crop is important, even in normal years, in a 
country such as Southern Ehodesia, but especially so in a season of 
American bollworm damage. Even in this, a relatively wet season, 
the closer spacing seems to be yielding the best results. These ex¬ 
periments are being continued throughout the country. 

During the last two seasons the Station has also suffered from 
attacks of Sudan bollworm, and there have been similar attacks, 
varying in degree, throughout the country. While not, so far, as 
sedous as American, Sudan bollworm causes a fair degree of damage. 
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Evtfy matority does not help maoh 'with an attack of this pest, which 
tends to feed in the larger, more matured bolls. With a prolific 
strain, however, a fair attack may be experienced and yet a good 
commercial crop be left for harvesting. A very important quality to 
be considered is the type of response of the strain after the attack. 
Strains of good type respond quickly with further fruiting instead of 
heavy vegetative growth. 

In addition to the above, there is the Spiny bollworm, which, 
however, appears to be more of a minor pest. It is present each year, 
but does not cause injury comparable with that of American or Sudan 
bollworm. 

The problems caused by the attacks of these three types of boll¬ 
worm are receiving much attention, and influence considerably the 
breeding, cultural and field work. The breeding of strains more suited 
to the conditions of the country, and improved cultural practices, 
such as closer spacing, are helping in the production of commercial 
crops in spite of bollworm attacks. It is found that the nature of the 
attack, and the proportions of the three bollworms present, vary 
in any year from district to district, and the intensity of attack even 
from field to field on the one farm. One field may be quite heavily 
attacked, while fields nearby suffer much less. Experiments have 
been carried out on the dusting of crops with calcium arsenate to 
control the American broods; trap crops have also been used, and 
investigations have been made on the parasitic control of bollworms 
and bollworm eggs. 

Stainers are other pests which in some years assume consider¬ 
able importance; the methods used for stainer trapping and the 
results achieved are described in the annual reports. Here also 
breeding work may influence the problem. Certain strains are leafy, 
■vigorous, and vegetative, while others are open, with relatively little 
leaf. The difference in the amount of shade provided for stainers is 
considered important. In years of bad stainer attack it will be 'wise 
to pick more often, especially where the seed is required for p lanting . 

Compared with the loss caused by insect attack, that caused 
by fungoid and bacterial diseases is of very much less importance. 
Probably the most important diseases are Internal Boll Bot (inseot- 
boiue) and the External Boll Bot (Bacterial Bull Bot and Altemaria). 

As has already been mentioned, the investigations being carried 
out at the Station at Oatooma, to be of full value, must be supported 
by e'videnoe from other districts. In a country of the area of Southern 
Bhodeeia there are, in certain years, considerable variations in con- 
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ditions between distriots, partioularlj variations in rainfall and mseot 
attack. It is most important that records of behaviour for the country 
be obtained from crops grown on different types of soil and subjected 
to differing climatic conditions; also records of the seasonal develop* 
ment of the crop, the loss which has taken place, the crop which has 
resulted, the type of growth, the qualities of the crop under the 
conditions prevailing, the bollworm attack; then, as an extension 
of the investigations of the Station, a comparison of the more important 
strains under these conditions, and the efficiency or otherwise of 
pest control measures and cultural practices. 

The start that has been made with outstation recording work, 
strain, spacing, and fertilizer comparisons has been described in the 
Station reports (of. Abs. 286). 

A new cotton-growing area such as Southern Rhodesia must to 
a large extent work out its own salvation. Only within limits can it 
rely on the results of investigations in other, and apparently similar, 
regions. While making use of the general experience gained by 
workers in other lands, it is necessary to investigate each problem for 
the country. Few of the results of these other workers will be directly 
applicable to the new conditions, and very few of the strains that 
they have bred up will be at all happy in the new environment. 
Progress with the type of work proceeding at Oatooma is not definite 
and straightforward, like the erection of a building or bridge, or the 
development of a known mine; rather might one describe it as in¬ 
determinate. The conclusions of one year have to be modified, 
and frequently altered, in the light of the experience of succeeding 
years, and there must be much discarding of material which at first 
promised well. Progress in the issue of strains, and the recom¬ 
mendation of practices, must not be too fast. For some time it will 
probably bo wise to steer more of a middle course, that results may 
be satisfactory under normal conditions, and yet, that there be the 
least liability to complete failure under extremes. The fruits of the 
experimental work centred at Gatooma—the joint enterprise of the 
Government of Southern Rhodesia and the Empire Cotton Growing 
Corporation—^will be the improved quality and increased yield of 
the commercial cotton crops of the country, through the greater 
knowledge of the crop obtained from the experiments and investiga¬ 
tions carried out during several years. 


Received May, 1932. 
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THE SCHEMERS 


BY 

K. E. ANSON, 

Cotton Specialist, Fiji, 

Ye8, I shall have my hands pretty full, but I think it will be worth 
it; at any rate, there can be no harm in trying.” 

“ No, I suppose there is no harm in trying, but do you think 
you will make anything of these Fijian natives ? They are just like a 
lot of irresponsible children, and will never stick at anything for 
long. How do you propose to run the scheme ?” 

The two cotton officers having finished dinner were sitting out 
on the veranda, each sipping occasionally at a cold whisky and soda, 
which he balanced on the arm of his lazy boy chair. The conversation 
had drifted around to ” shop,” as it invariably did after dinner when 
they were together. They were discussing the prospects of an 
agricultural training scheme for Fijians which the former had recently 
taken over. 

After what seemed a fairly long pause the first man spoke again. 
“Well, I don’t know; to my mind the natives have never been 
given a real chance to show what they are made of. The present 
system of governing them is undoubtedlj'^ an excellent system, but 
it savours too much of communism, which, in my view, must kill 
all individuality and ambition. There is no point in being ambitious 
if a man has to share out all his hard-earned gains with his neighbour 
who has, perhaps, done nothing, and this, as you know, has been 
the custom with most Fijians. I want, if possible, to hold their 
interest by competition, and by this means we may be able to work 
them up to a certain amount of enthusiasm. I certainly think that 
if once we can make a success of one centre, the thing will go ahead 
like a house on fire and there will be no holding it, and providing that 
one gets sufficient backing from Suva, there seems to me to be no 
reason why the show should not become a really big one. We have 
thousands of acres of excellent land at our disposal, which are simply 
crying out to be worked. Last year the Government purchased a 
number of light implements which they issued to several towns, 
with the proviso that they be paid for from the proceeds of the 
cotton crop. Without any set policy, this would be rather difficult 
to enforce, because, instead of delivering their seed-cotton by towns^ 
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it was brought in by nttmerouB individuals, and it would have made 
no end of work hiring it all out at the ginnery. Anyhow, the 
hurricane which we had in February depleted the cotton crop to 
such an extent that, had we enforced this system, there would have 
been very little left for the natives. 

“ 1 propose to confiscate all implements which have not been 
paid for by the end of the year, give them a serial number, and re¬ 
issue them to four main centres, place a trained Fijian in charge of 
each, and make each centre commence a balanced crop rotation 
consisting of money, food, and green manurial crops. 

“ You will remember how keen all the chiefs and headmen 
appeared at the meeting which was held at the Cotton Station. 
They made most llowery speeches, saying how grateful they were 
to the Government for offering them this wonderful opportunity, etc;, 
but all the time 1 felt quite certain they were saying to each other i 
‘ Look out, brother, there is a catch in this somewhere !’ The part 
which interested them most was the feast.” 

“ Tell me about it.” 

“ Very well; it will take some time, but here goes. We provided 
two bullocks, a sack of rice and five pounds of yagona, and left the 
local natives to do the rest, which, believe me, was no mean portion. 
There were crowds and crowds of women all dressed up in their 
best sulus of brilliant-coloured silks. Each wore a garland of fiowers, 
and each troupe had their hair dyed in a different way, some white 
with lime, others bright yellow with hibiscus pollen. They marched 
in single file into the temporary shelter which bad been made from 
palm leaves, every woman carrying a basket, also made from plaited 
palm leaves, and each basket was brimful of food. There were 
yams, dalau, cassava roots, kai (a shell-fish), bread-fruit, etc. They 
placed their burdens in the centre of the structure, and bending very 
low, as is their custom when in the company of high chiefs, they 
crept out again. By the time the last woman had placed her con¬ 
tribution on the pile, it was about three feet high and at least seven 
feet in diameter. This having been completed and the ‘ tabua ’ 
(whale’s tooth) having been presented to the District Commissioner, 
the natives all sat solemnly and waited in silent respect. Presently 
the native aide-de-camp to the District Commissioner got on to his 
feet, and walking very reverently over to the heap he touched it 
with both hands, and then sitting down with his legs crossed in 
tailor fashion, he looked from one side of the enclosure to the other, 
then, cupping his hands, he clapped them together. After a short 
pa^e be made a very fioweiy speech, apologizing for the smallness 
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of the heap for so auspioions an occasion, and then raising his voice 
an octave or so he finished in a sort of chant, the remaining natives 
joining in and finally ending up with intermittent clapping of their 
cupped hands. The guests then sent their representative forward, 
and going through much the same procedure, he harangued us at 
length upon the enormous and sumptuous repast which we had so 
generously provided, etc. His speech ended in exactly the same 
manner. The meeting was then over, and the chiefs were taken and 
shown over the Station, The poor fellows tried to appear interested, 
but I am afraid their thoughts were mostly dwelling on the feast of 
* pulumakau ’ (bullock) which awaited them in the new hut. Finally 
they got down to the feast, and I showered them with cigarettes.’’ 

** And were you able to commence your scheme soon after the 
meeting ?” 

“ Bather not; I had three more before anything was done. I’ll 
tell you about them. Eatu Aesaya Vasatoga, the native Eoko, 
thinking that something ought to be done, called a meeting and 
ordered all the young men and landowners to attend. The meeting- 
flace was well over forty miles from here, and accompanied by my 
assistants I rode up hill and down dale, crossing and recrossing the 
river at least ten or eleven times, to find only four men there, all 
headmen—a complete washout—not a single young man! I gave 
the headmen three hours in which to collect men wishing to work 
on the scheme. They managed to collect about six, but, seeing that 
they were not a scrap in sympathy with it, I told Vasatoga there 
would be no meeting, and that if this district really did eventually 
wish to commence a scheme, it would be the last to receive our 
consideration. I was wild. Vasatoga then called all the headmen 
and men together and, with his tongue in his cheek, he gave them a 
half-hearted ticking off, and we departed to our house for some 
dinner. When dinner was over Vasatoga crept in and apologized 
for having brought us out on a wild-goose chase; he said he was anxious 
to commence an agricultural scheme, but apparently his men were 
not. I found out afterwards that a feast had been held at a neighbour¬ 
ing town in memory of a chief who had died a year before. We 
could therefore not have chosen a more inopportune time tor calling 
a meeting. 

Some weeks after this another abortive meeting was held at 
Qalamari which cost us a bullock. It was certainly very much 
better attended than the former, but no decisions could be arrived 
at concerning land tenure. 

“ I was beginning to feel that nothing could come of the scheme, 
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and that all that I had beard about Fijians was perfectly eorreot. 
It seemed to me waste of time trying to do anything with them, and 
they must be a lazy lot of good-for-nothing washouts. 

“ About the middle of October, however, a note came from my 
friend Ratu Vasatoga, asking me whether I would be able to attend 
a large feast which was to be held at Bemana, in order to discuss 
further the agricultural scheme. I felt very sceptical about it, but 
decided to go. It was « thirty-mile ride, and having started fairly 
late, I was obliged to push on at a good pace in order to arrive in 
time for the opening. At each village which I passed through I 
noticed that preparations had been made to receive me, but on finding 
that I did not turn up, the youth of the villages had hurried on up 
to Bemana. 

“ On reaching Bemana I was awfully surprised to see a very large 
gathering; natives had ridden from near and far, and masses of 
horses were tethered on the outskirts of Bemana town. My Assistant, 
Ratu Vasatoga, and the headmen of the town came out to meet me. 
I was travel-stained and filthy, quite unprepared for such a formal 
gathering, so I hurried into a private house, washed, changed, and 
came out just as the ceremony had commenced. This time I was the 
guest of honour and was offered a lazyboy-chair, while my Assistant 
and a French priest from the neighbouring Mission Station sat one 
on either side of me, and Vasatoga squatted tailor fashion on the 
floor near by. 

“ The place was packed with men. Half naked bodies, thoroughly 
greased with coconut oil, blackened faces, and hair decorated with 
hibiscus flowers, seemed to fill every inch of it. All eyes wore on me 
as I approached, and when I had taken my seat, they all chanted a 
song which sounded for all the world like the baying of a pack of 
bloodhounds, and sent a creepy feeling down my back. Yagona 
was prepared in ceremonial fashion, and this being completed I was 
offered a ‘ bilu ’ (a cup made of a coconut cut in halves and polished) 
by a burly warrior with blackened face and clothed in beaten-out bark 
of the vou tree. While I drank, the crowd of natives chanted a 
weird but rhythmic song, and when I had drained the cup they 
shouted ‘ Embu ’ (throw it). I threw it spinning on the floor, where¬ 
upon the entire assembly shouted ‘ Maca ’ (it is empty !). 

“ The yagona having been served to every one, I made a speech 
which was put into the vernacular by Vasatoga. A return speech 
was made by the Bull Bemana, but I understood hardly a word. 
Then the assembly declared the yagona bowl empty, and filed out 
of the house and we were left alone. Presently a native girl came 
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in, dragged out a table from an inner room, and after having cjovered 
it with a sheet, proceeded to set it with knives, forks, and spoons. 
The headman appeared and informed us that he had prepared dinner 
for us * vakavavalagi ’ (in English fashion). The dinner duly arrived, 
beautifully cooked: chicken-broth, prawns cooked in coconut milk, 
baked chicken, baked potatoes, yams and dalou netana, followed 
by tinned peaches with grated coconut. 

“ When dinner was finished the headman reappeared and told us 
that the children had made ready a little entertainment for us. It 
was fairly dark outside and the Fijian band had taken up its position 
all squatting on the ground. The band consisted of a wooden 
drum, ukelele, and a dozen or more male and female singers, and at 
one side a huge fire was burning. Three chairs were arranged for 
us about twenty paces away from the band, and when we had taken 
our seats in these the elders and chiefs arranged themselves around 
us. Suddenly a small figure, naked except for a reed girdle, sprang 
up from amidst the band, then several more came from the bush, 
and others from behind the huts, until in all they numbered about 
fouT* dozen. They darted towards the fire, each seizing a fire-stick 
of burning bamboo; then they fell into line and commenced a sword- 
dance with the fire-sticks, and all the time they gradually worked 
nearer and nearer to our chairs until, as they became more and more 
visible, we were able to see that each one had his face and legs (as 
far as the knee) painted a ghastly white. Suddenly they wheeled and 
charged us, halting with a shriek only a few paces away. Then, 
making a good imitation of the Charleston, they retired backwards, 
their white legs accentuating the shivery-shaky motion of the 
Charleston and Shimmy Shake combined, which looked most effective. 
Backwards they went until, their torches having been extinguished, 
they were eventually enveloped by the darkness. There was then a 
few minutes’ interval, during which the natives chatted together. 
Presently a troupe of women appeared garlanded with coloured raffia 
and with split banana leaves tied around their waists over coloured 
sulus; some carried spears, others clubs, and others fans; in all 
they numbered about three dozen. Those with the spears formed 
up on the right, the clubs in the middle, and the fans on the left. 
Then the band struck up, and keeping in splendid time with it, 
our entertainers gave us an old-time war dance. This was followed 
by a dance given by the very old women, and it was well past midnight 
before we turned in. 

“ Next morning a meeting of the young men and landowners 
was held. There must have been well over one hundred of them 
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present. I could see at once that the goietal feeling was very 
different from that with which 1 had been met upon the two former 
occasions. Enthusiasm ran high, and all seemed eager to mahe a 
start. Practically the whole of Colo West was represented; the 
native mind was beginning to grasp the scheme and to perceive its 
possibilities; the elders had become less suspicious, and landowners 
offered their land to the scheme on very generous terms. It was to 
be given rent-free until it came under crop, and then a charge of three 
shillings per acre would be made after the first crop was harvested. 
Fourteen young and able-bodied men, most of whom owned either 
bullocks or horses, offered their services. Within a week ploughs 
were brought up to this centre, land was marked out and cleared, 
and ploughing-lessons commenced. The natives from other districts 
watched with interest, and in no time we had our four centres under 
way; but let me point out here and now that were it not for the ener¬ 
getic and untiring work put in by my Assistant, I doubt very much 
whether we should have got the scheme started. He has put his 
whole heart into it and worked on it day and night.” 

“ This is all quite interesting, but how are you going to market 
your crops, and how do you propose to expand without capital ?” 

“ Well, as to the marketing of the crops, the cotton we sell to 
the ginnery, we have a buyer for as much rice as we can produce, 
potatoes we can sell locally, tomatoes and peanuts we hope to export 
to New Zealand. I know we have no capital except that which was 
originally advanced for the purchase of implements. Each centre 
will have to buy in its implements from crop proceeds, and this money 
will be used for purchasing more implements. We hope to sell our 
surplus food crops in local markets—a shed is to be erected at Yunasalu 
for this purpose and another at Lautoka.” 

“ You have certainly bitten off a large mouthful, but I think, 
with you, that you have laid the foundation-stone of a scheme which, 
if properly fostered, should make good agriculturists of the Fijians; 
but forgive me if I say you are in for many a setback before this is 
achieved. Well, old man, I think it’s bedtime.” 

“ Yes, let’s have a nightcap.” 
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A PRELIMINARY NOTE ON THE SAND¬ 
SOWING OF COTTON SEEDS 

BY 

J. TEMPLETON, D.So. 

General 

Within the last few years great attention has been given at the 
Experimental Station at Giza to the early stages of growth of the 
cotton plant, it having been realized that so far as methods of cultiva¬ 
tion are concerned this is the most important stage in the plant’s growth. 
The first picking is known to be largely determined during the first 
ten weeks of growth, so that the greater the care given to the plants 
during this lime the greater will be the yield obtained from the first 
picking. 

To make the point quite clear, we have only to consider the matura¬ 
tion period of the flower, the boll, and the time of the first picking. 
Ac Giza the latter takes place on the average about August 25. From 
the laying down of the pnmordium of the bud till the day the flower 
opens is at least forty-tw^o days, and from then till the boll opens is 
on the average fifty days. If we work backwards from August 25 
therefore, it is clear that a boll which opens on that day came from 
a flower whose primordium was being laid down about ninety days 
previously, or on May 27. All bolls picked on August 25 therefore 
had their origin in flower buds laid down between the sowing- 
date (March 15) and May 27, a period of approximately ten weeks. 
Since the first flower at Giza does not open till the first week in June 
it is interesting to observe that the first picking is largely determined 
actually before the plants start to flower. 

It is not suggested that httle or no attention need be given to the 
plants after May 27, but it is definitely held that up till then is the 
most critical period in the plant’s growth, and all that can be done 
during that period to maintain the plants in a healthy and robust 
condition, and so ensure their holding their flower buds, will have its 
reward in increased first pickings. In further support of this con¬ 
tention it should be remembered that the majority of the shedding 
which takes place is of small flower buds of about 2 mm. in diameter, 
and these are very readily shed in the early stages of growth should 
the plants receive a check in growth due to water shortage or to any 
other cause. 

IX. 3 


15 
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Investigations showed, for example, that the general practice of 
leaving the seedlings without water for from six to eight weeks was 
deleterious to yield through the shedding of the early buds. Cutting 
down the period between the first (sowing) and second watering to 
three weeks resulted in increased yields being obtained* by enabling 
the plants to retain more of their early flower buds. This was well 
illustrated in the flowering curves. 

It seemed scarcely possible that even the method of sowing would 
have an appreciable effect on the yield, but such has been found to 
be the case—and to a remarkable degree. It is the main purpose 
of this note to draw attention to this. 

Sand-Sowing 

In 1925 Ballsf described a method of sowing cotton seeds (sand- 
sowing) whereby the maximum number of plants could be obtained 
from a given number of seeds. This, of course, is invaluable in 
propagation work. During the last few years the method has been 
developed, under his direction, by a member of the staff of the Botanical 
Section, and is fully described in a Bulletin published by this Ministry,J 

The method essentially consists in the use of a special dibble for 
maldng a bole of a definite depth for the seeds, which are then covered 
with sand or fine soil. Only 2 to 5 seeds per hole are necessary for a 
perfect stand as opposed to the usual IG to 20, which represents a 
considerable saving in seed, a saving which at least pays for the 
slightly greater labour involved. Originally the method was used 
only for propagation work, but results recently obtained indicate 
that it would bo decidedly profitable for ordinary field crops. 

In a chequer plot experiment carried out at Giza in 1981 the 
factors involved were the sowing date and times of watering. In order 
to be sure of a good stand, particularly for the early sowings, half 
of each series of plots were sand-sown (6 seeds per hole) and half were 
sown in the ordinary way (16 to 20 seeds per hole). The yields of 
the plots are given below in kantars per feddan : 


Sand-Sawing, Normal Sowing, 

Early sown, early watered .. .. 8-31 7*26 

Early sown, late watered .. .. .. 8*06 6*70 

Late sown, early watered. 6*42 6*02 

Late sown, late watered. 6*89 4*12 


♦ Templeton, J.: “ Watering and Spacing Experiments with Eg 5 q)tian Cotton.” 
Ministry of Agriculture, Egjrpt, Technical Bulletin No. 112, 1931. 

f W. L. Balls; “The Best Field Method for Sowing Cotton.” Emhbx 
Cotton Geowino Bnview, Vol. II, No. 3, July, 1925. 

:|: Gadallah Eff. Abul Ela: “Sand ^wing in Cotton Breeding,” Ministiy 
^ Agriculture, Egypt, Technical Bulletin No. 80, 1929. 
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The mam object of the experimesit and the results will be dealt 
with elsewhere. Here it is desired only to show the quite unexpected 
result of the actual method of sowing. 

The sand-sown plots in every case gave a very striking increase 
in yield compared with those sown in the ordinary way, the increase 
varying from a minimum of 1 to a maximum of 1*8 kantars per feddan. 

If this quite phenomenal result is confirmed in this year’s experi¬ 
ments the method of sand-sowing should certainly be employed 
throughout this country at least. 

As to why sand-sowing should have given such increased yields 
the following explanations may be advanced. 

With ordinary sowing 16 to 20 seedling plants per hole are left 
for about six weeks before thinning to the normal two per hole, as 
opposed to 5 in the case of sand-sowing. There would, therefore, be 
greater competition for nutrient solutions in the former case with less 
robust seedlings as a consequence. In addition to this, greater 
damage will be done to the root systems of the two remaining seedlings 
during t hinn ing in the former case than in the latter, so that the 
inevitable check to growth due to thinning must be greater. 

Experiments on the sand-sowing method, its effects on yield and 
how the effect is produced are being repeated and extended this 
year, and the results are awaited here with considerable interest. 

Received April, 1932. 
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COTTON STATISTICS 

INDIA 

BY 

JOHN A. TODD, M.A., B.L. 

Last year, in dealing with the season’s history of the Indian crop, 
we referred to the consistently disappointing yield of the crop in 
recent years. As will be seen from Table I., the figures for the current 
season have carried that tendency still further. The acreage for 
1931-82 is even smaller than last year, which makes it the smallest 
since 1923, while the crop shows a further heavy drop and is the 
smallest since 1920. The average yield per acre is also the smallest 
since 1920, being only 69 lbs. against the previous ten years’ average 
of 88-7 lbs. 

Two points require to be noted hero, however. Each year the 
final figures of the previous year are revised, and the result of that 
revision last year was to raise the figure considerably. The second 
point is that the figures above referred to are those of the Government 
estimates, and for the last three years, as will be seen from Table IL, 
the commercial crop has been very heavily in excess of the Govern¬ 
ment estimates, so that as a matter of fact the commercial crop of 
1929-30 is the largest crop on record, being just short of seven million 
bales, and the 1930-31 crop was nearly as big. This chronic dis¬ 
crepancy between the two sets of figures is very unfortunate. 

A good deal of light is thrown by the details in Tables III. and IV. 
on the causes of this year’s small crop. Attention has been very 
widely drawn to the failure of the Oomras crop, which has resulted 
in the absurd position of Indian futures in Liverpool (which are based 
on Oomras) being actually higher than American futures. This 
failure has been pretty widely distributed over the whole of the 
Oomras belt, but is most striking in the Central Provinces, where 
the average yield is only 88 lbs. against 126 lbs. last year; and it is 
from this district that the best of the Oomras crop comes. The 
Bengal Sind crop, especially from the United Provinces, and the 
Punjab Sind crop have also suffered pretty badly. 

In consequence of this the proportion of the total crop which is 
nmder |-inch staple has suffered most severely, with the result that 
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the proportion of J'inch and above makes a mnch better showing than 
it has done for a good many years. In this, however, nnfortunatelv 
the Punjab-American crop has not shared fully, the yield there 
being the lowest since 1928. Apparently, therefore, it is the northern 
provinces which have suffered most, and this is borne out by the 
details by Provinces given in Table TV. 

The shortage of the Indian crop is, of course, very much to be 
regretted from the point of view of the development of Empire cotton 
as a whole, but from the world point of view it has been almost an 
advantage. Since the War it has frequently been noted that whenever 
the American crop is big the Indian crop has, almost providentially, 
been small. This happened markedly in 1920 and 1926, and a 
repetition of the same curious accident was certainly providential 
for American in 1931. In recent years the consumption of Indian 
cotton has been gaming rapidly at the expense of American, but this 
year, as the result of the change in relative prices, the pendulum has 
swung the other way and Oriental countries, especially China and 
Japan, have been taking enormous quantities of American cotton. 
But for this the statistical position of American cotton would have 
been a great deal worse than it is. The following table of the exports 
of American cotton to tho East for the last three years is very 
significant. 


Augtist to March. 

1929-30. 

1930-31. 

1931-82 

J apan 

870,485 

966,079 

2,060,216 

China 

188,028 

289,935 

942,768 

British India 

6,998 

74,790 

215,087 

Total 

1,065,511 

1,330,804 

8,218,066 


These things, however, have a tendency to right themselves very 
quickly. India has now had a fairly long succession of bad years, 
according to the Government estimates, and the luck ought to turn. 
Further, the opening of the Sukkur Barrage will in the long run add 
very substantially—at least 500,000 acres it is said—to the area under 
cotton in Sind, and as the yield under irrigation is relatively high, 
this ought to make a considerable difference in the Indian crop, 
especially as most of tho area will be available for long staple cotton 
like the irrigated districts in the Punjab. 

The table of the other Empire crops which follows the Indian 
tables is compiled by the Empire Cotton Growing Corporation. 
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. TABLE I.^mDIAN CROP, AREA, YIELD, AND PRIOE, 1914-1»8L 


Seasons, 



Yidd per 
Acre, 
(Us,) 


Season's Av&rage Prices. 

No, 1 
Fine 
Oomra, 

PerCsnL 

on 

American* 

1914-16 

24,696 

6,209 

86 

4,889 

4-46 

86 

1916-16 .. 

17,746 

3,738 

84 

6,109 

6-09 

81 

191^17 *. 

21,746 

4,489 

83 

4,985 

10-32 

84 

1917-38 .. 

26,188 

4,000 

64 

4,499 

18-78 

87 

1918-19 .. 

20,997 

3.972 

76 

3,991 

18-13 

92 

1919-20 .. 

23,362 

6,796 

99 

6,343 

19-23 

76 

1920-21 .. 

21,340 

3,600 

67 

4,941 

9-20 

77 

1921-22 .. 

18,461 

4,486 

97 

5,972 

9-60 

86 

1922-23 .. 

21,804 

6,073 

93 

6,270 

11-14 

76 

1923-24 .. 

23,631 

6,161 

87 

6,946 

13-36 

74 

1924-25 .. 

26,801 

6,088 

91 

6,923 

11-96 

87 

1925-26 .. 

28,403 

6,216 

88 

6,608 

8-97 

83 

1926-27 .. 

24,822 

6,024 

81 

6,624 

7-18 

88 

1927-28 .. 

24,761 

5,963 

96 

5,661 

9 21 

83 

1928-29 .. 

27,063 

6,782 

85 

6,676 

8 03 

76 

1929-30 .. 

26,922 

6,213 

81 

6.991 

6-39 

70 

1930-31 .. 

23.812 

6,224 

88 

6,760 

4*02 

70 

1931-32 .. 

23.622 

4,064 

69 

— 

— 



TABLE II,—INDIAN “ COMMERCIAL ” CROP. 
(Running Bales OOO’s.) 


Seasons, 

Net 

Exports, 

Mill 

Consumption. 

Domestic 

Consumption, 

Total, 

Discrepancy 
from Oovernment 
Estimate Per Cent, 

1914-16 .. 

2,118 

1,771 

1,000 

4,889 

- 6*2 

1916-16 

2,486 

1,873 

760 

6,109 

-f36*8 

1916-17 .. 

2,081 

2,164 

760 

4,985 

-i-iio 

1917-18 .. 

1,706 

2,044 

760 

4,499 

■f 12-6 

1918-19 .. 

1,238 

2,003 

760 

3,991 

+ 0*6 

1919-20 .. 

2,080 

1,913 

760 

5,343 

- 7*8 

1920-21 

2,113 

2,078 

760 

4,941 

+ 37*2 

1921-22 .. 

3,063 

2,159 

760 

6,972 

+ 33*2 

1922-23 .. 

3,411 

2,109 

760 

6,270 

+ 23*6 

1923-24 .. 

3,350 

1,846 

760 

5,946* 

+ 15*2 

1924-26 .. 

1 3,998 

2,176 

750 

6,923 

+ 13*7 

1926-26 .. 

1 3,776 

1,983 

760 

6,508 

+ 4-7 

1926-27 .. 

2,830 

2,044 

760 

6,624 

+ 11*9 

1927-28 .. 

3,140 

1,771 

760 

6,661 

- 6*1 

1928-29 .. 

3,933 

1,992 

760 

6,676 

+ 16*4 

1929-30 .. 

3,868 

2,373 

760 

6,991 

+ 33*3 

1930-31 

3,729 

2,271 

760 

6,760 

+ 29*2 


* Up till 1923'24 the imports were deducted, because some of the mills in the 
Native States included foreign cotton in their consumption* 
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430 
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NOTES ON CURRENT LITERATURE 

COTTON IN INDIA. 

£ 68 . The following reports have recently been received; 

Review of Agricultural Operations in India, 1928-29. 

Indian Cent. Cott. Committee Ann. Rpt., 1931. 

Agra, and Ofdh: Rpt. on Admin, of Dpt. of Agr., 1931. 

Pcnff JAB ; Fifth Progress Rpt. Punjab Botanical Scheme, 1929-30. 

Ann. Epts. for 1930 for various Stations. 

PusA; Sci. Rpts. of Imp. Inst, of Agr. Res., 1930-31. 

864 . Review of the Agricultural Operations in India, 1928-29. (Govt, 
of Ind. Cent. Pubn. Branch, Calcutta, 1931. Report received 1932.) Cotton ,— 
During the year under review the area under cotton was 27,063,000 acres, but 
owing to damage by frost to the Broach, Dholleras, and Punjab-American crops, 
the yield was estimated at only 5,811,000 bales of 400 lb. 

The work of the Indian Central Cotton Committee in the promotion of research 
in connection with cotton-growmg, the improvement of cotton marketing, and the 
prevention of malpractices, is described. An account is also included of the 
research work that is being carried out in the various Provinces and States. In 
the section devoted to Co-operative Cotton Sale Societies, it is stated that the 
societies continue to prosper in Bombay, have made a start in Madras, but have 
not made progress in other Provinces. 

265 . India. Colkni Cultivation^ 1930-31. (Ann, Itpt, of Ind. Cent. Cott. Comm,, 
1931, p. 10.) The area planted to cotton was 23,616,000 acres, as against 26,922,000 
acres in 1929-30. This declmo was mainly duo to low prices ruling during the 
preceding season. The season was good on the whole, although the crops in the 
Bombay-Kamatak, Gujarat, and Hyderabad were reported to have suHered 
considerably from pests, diseases, and unfavourable weather conditions. The 
total estimated yield was 4,820,000 bales of 400 lb. as compared with 6,126,000 
bales for 1929-30. The average yield per acre was 82 lb. as against 79 in 1929-30. 

266 . India. By Sir William Himbury. (British Cotton Growing Assen., 1932. 
Price Is.) An interesting account of a visit to India, dealmg more especially 
with the work of the British Cotton Growmg Association’s farm at Khanewal. 
A memorandum is mcluded on the Lloyd Barrage at Sukkur. The report is 
well furnished with illustrations. 

267 . Indian Cotton. (Text, Rec,, xlix., 687, 1932, p. 30.) A discussion of 
the present position. The two big problems confrontmg cotton-growers in 
India may be summarized as follows; (1) India is capable of growing its own 
present mill requirements of long-staple cotton, but will it pay the grower in 
every case ? (2) If staple cotton replaces the short-staple varieties at present 
grown, what effect will that have on the price of the two commodities ? 

268 . Indian Central Cotton Committee. (Ann, Rpt. to August 31 , 1931 .) 
Describes the work of the year in connection with the Cotton Transport Act and 
Cotton Ginning and Pressing Factories Act, malpractices, finance of the cotton 
crop and primary cotton marketing, cotton markets, marketing of improved 
varieties of cotton, prevention of the introduction of foreign cotton pests, cotton 
statistics. The most striking feature of the year was the development of 
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the mettroli work of the Committee. Seveo oew schemes were saootioaed and 
one mm*e was approved, in all thirty-three schemes are being financed at an 
estimated cost of Bs. 6,83,843 per annum. Full details are given, in the latter 
part of the report, of the research schemes, seed extension schemes, the work of 
the Indore Station, Technological Laboratory, etc. 

TBOttProLOOiOAL Reports on Standard Indian Cottons. By N. Ahmad. 
Copies have been received from the Indian Central Cotton Committee of re¬ 
ports on the cottons named below. The particulars include Agricultural Details, 
Grader's Report, Fibre Particulars, Spinning Tests, Remarks and Conclusions. 

1. Vmri Banif 1931-32.—^Area under cultivation, 98,800 acres under Govern¬ 
ment seed and 630,000 acres under cultivators’ seed. The 1931-32 cotton, 
though not so clean as that of the previous season, has given equally strong yam. 
It is suitable for 27*8 warp. 

2. Verum 262 (Akola). —^Area under cultivation, 164,800 acres. This season’s 
cotton, although similar in fibre-properties to the previous season, has given a 
slightly better performance. It is suitable for 21*8 warp. 

3. Verum 262 {Nagpur). —^Area under cultivation, 164,800 acres. This cotton 
has completely recovered from the dechne in spinning performance witnessed 
in 1929-30. It is suitable for 25’s warp. 

4. Punjab-American 289 F. —^Area under cultivation in 1930-31 was ap¬ 
proximately 14,000 acres. Except for the neppiness of its yams, this cotton has 
generally given good results. It is considered suitable for 39’s warp. 

6. Punjab-American 4 F, —^Area under cultivation, 741,000 acres. This 
Jotton has recovered from the setback of 1928-29. It is suitable for 20’s warp. 

270, Spinning Test Reports on Indian Cottons. By N. Ahmad. {Ind, 
Cent CoU. Comm. Tech. Circs. Nos. 60, 63, and 64, 1931-32.) The circulars 
contain the grader’s report and spinning test results for Dbulia (ELhandesh), 
XJjjain, and Khandesh cottons for the 1931-32 season. 

271 , List of Cotton-Pressing Factories, with Names op Owners and 

pABTICULAUa OF MaRKS ALLOTTED TO THEM IN THE DIFFERENT PROVINCES 

OF British India and Certain Indian States, for the Season 1931-32. 
(Govt, of India Cent. Pubn. Branch, Calcutta, 1932. Price As. 14, or la. 6d.) 

272 , C. 402, A New Variety op Long-Staple Cotton in the United Provinoes 
OP Agra and Oudh. By R. l^rasada. {BuU. No. 68, Allahabad, 1931.) De¬ 
scribes the completion of work, originally started by Dr. Martin Leake, which 
has resulted in the production of a variety of cotton, C. 402, with improved 
length of lint, good ginning out-turn, and quahty that makes it suitable for 
16-20*8 warp. 

278 . Agra and Oddh. Cotton Cultivation. {Rpt. on Admin, of Dpt. ofAgr., 1931, 
recently received.) “ Cawnpore spinmng mills consume a large quantity of 
long-stapled cotton imported from other provinces, and with a view to meeting 
this demand, in part, from within the provinces, compact blocks of C. 402 have 
been grown as an experiment. This variety may not be a substitute for Coomptas, 
Westerns, and Ujjains, but it can replace, in limited quemtities, Punjab-Americans 
and Oomras. It is a high ginning cotton with a fibre length of j in., and capable 
of being used in 18*s mixing. In 1927-28 and 1928-29, 95 bales of lint were sold 
to difierent mills in Bombay, Hathras, and Cawnpore at 25 to 50 per cent, higher 
rates than those of Bengals {desi cotton grown in these provinoes). In 1920-30 
and 1930-31 the purchase of cotton was financed by short-term advances placed 
at the disposal of the Director of Agiioulture.” 
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A disomion it giTea ci the marketing problem, but the slump in prkee has 
rendered progress impossible at present. 

Illie Government Entomologist has praotioally completed his investigation 
on the pink bollworm, and it is hoped that in the near future adequate measures 
will be taken to deal with this widespread post. 

274. Cotton in the Punjab. (Dpt. of Agr., Punjab, Ann. Rpts. from various 
Stations, 1930.) The following experiments ore described: Yield trials with 
MoUisoni cotton at Gurdaspur Station : varietal, cultural, broadcast v. sowing 
in lines, manurial, continuous cropping tests at Hansi Station; rotational, 
varietal, manurial, and spacing trials at Lyallpur Station. In seed testing 
experiments carried out at this Station it was noticed that American cottons 
Gcmtained a very high percentage of immature seeds. Other experiments 
described include: Varietal, manurial, irrigation, and yield trials at Montgomery 
Station; varietal, sowing date, broadcast v, line-sowing experiments at Multan 
Station; varietal, irrigation, and flat v. ridging tests at Sirsa Station. At Rawal¬ 
pindi Station the cotton crop did not make much progress owing to a severe 
hailstorm and attacks of whitefly. 

275. Punjab Botanical Research Scheme: Fifth Progress Report, 1929- 
30. By T. Trought. A summary of the conclusions drawn in various papers 
already abstracted. 

[Cf. Abstr. 627, Vol. VII., and Abstrs. 175.186, 853. Vol. VIII.] 

COTTON IN THE EMPIRE {EXCLUDING INDIA). 

276. The following reports have recently been received: 

Gold Coast: Gold Coast Year Book, 1930. 

Sudan: Ann. Rpt. of Dpt. of Agr. and Forests, 1930. 

277. The Future of the Empire Marketing Board. {W. India Comm. 
Circ., xlvii., 875, 1932, p. 143.) Contains the recommendations of the Select 
Committee on Estimates. 

278. Account of the Research in Progress in the British Empire. (Im¬ 
perial Bureau of Plant Genetics, Cambridge, 1932. Price Ss. 6d.) The work 
is arranged under crops, these being classified according to the Universal Decimal 
Classification. Within each crop the work is subdivided according to the country 
in which it is being done. The countries are also arranged according to the Univer¬ 
sal Decimal Classification. For convenience of reference an index is given on 
both subjects and countries. The research work on cotton in India, Iraq, Burma, 
Sudan, Sierra Leone, Gambia, Gold Coast, Nigeria, Uganda, Tanganyika Territory, 
Rhodesia, Nyasaland, West Indies, Straits Settlements, Queensland, and Fiji, 
is dealt with on pp. 38 to 46 of the publication. 

279. Colonial Agriculture. By F. A. Stookdale. {Croivn Colonist, i., 8,1932, 
p. 112.) A general account of what is being done to aid colonial agriculture, given 
under the heads of : Recent Developments; The Scholarship Scheme; Work of 
the Advisory Council: Research Work in Progress; Agricultural Conferences and 
Bureaux; Marketing; Agricultural Education. 

280. ASIA: Ceylon. Cotton Cultivation, {Crown Colonist, i., 8, 1932, p. 119.) 
** Cotton growing has secured a foothold in the southern part of the island and is 
receiving every encouragement from the Government. The Agricultural Depart¬ 
ment have carried out numerous experiments on seeds, and have arrived at con¬ 
clusions as to which varieties are best suited to local conditions. Considerable 
interest has lately been taken in weaviog and spinning locally.*’ 
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WKL JjBukQ TO THB SiTDAH^ 1932« By Sir William (BritiBh Cot^ 

Growiiig AtmotUf 1932. Prioe Is.) An account of a yisit paid to Iraq, Palestine, 
Egypt, and the Sudan, dealing chiefly with the cotton industry in Iraq and in the 
Sudan. The report is well illustrate. 

282 . APRICA: East Africa. The Eighth Ann. Bpt. of the Joint East African 
Board contains an account of the work carried out during the year 1931 with a 
view to promoting the agricultural, commercial, and industrial development of the 
East African territories. Among the matters discussed are the question of railway 
rates on Uganda cotton, and the problems of the sisal industry. Included with 
the report is a memorandum on the Locust problem in East Africa, by Dr. 
Uvarov, dealing briefly with the present situation, immediate control measures, 
and further outlook. 

288. Gold Coast. Cotton Investigations, 1930-31. (Oold Coast Year Book, 1930, 
pp. 166 and 309.) Work at the Tamale Station is described by J. E. Symond and 
T. L. Williams. The strain D28 has maintained its promise and increased its 
yield. Of new varieties tried, only two Asiatics, Coconodas and Kanmganni, 
showed any promise, and it is hardly to be expected that the low prices usual for 
these strains would give an economical return. Further purification of the varie¬ 
ties T66 and T67 will be necessary before bulk trials can usefully be attempted. 
Trials with artificial manures showed that the best results were obtained with 
basic slag used in conjunction with kainit. The beneficial effect of a previous 
green manure crop was clearly shown in the rotation experiment. 

In their report on the Kpeve Station, H. K. Hewison and C. W. L. Line state 
that Improved Ishan cotton has given good results, and special seed plots are being 
established. 

884 . Nigeria. Cotton Cvltivation, 1931-32. (Half-yearly Rpt to 315^ March, 
1932, Dpt. of Agr., Nigeria.) Northern Provinces ,—^The low prices paid for cotton 
and the high prices paid for guinea com and other food crops, and the fear of further 
locust invasion, caused an increased area to be planted under food crops at the 
expense of cotton. It is believed, however, that the pendulum would not have 
swung so far against cotton had it not been for pressure bemg brought to bear 
on the farmer to plant food crops. Events showed that this pressure was ill- 
advised. The season was a very favourable one for all food crops, damage by 
locusts was negligible, and at the moment food is exceptionally, even absurdly, 
cheap. As a result, the proceeds from the sale of guinea com have hardly enabled 
the farmer to pay his taxes, while the railway has lost the revenue which an export 
crop such as cotton would have brought in. Taking into consideration the cost 
of transport and marketing, cotton at an 3 rthing over per lb. is just as profit¬ 
able to the native as guinea com at ^d. per lb., and cotton has the advantage 
that it can be planted at a time when the farmer is not busy with his food crops. 
The farmer will use his own judgment this year, and it is already evident from the 
way seed is being taken that he intends to grow more cotton again. 

The quality of the lint was not as good as usual, owing to the early cessation 
of the rains a^ the severe Harmattan. Ginning percentage was high, the aver¬ 
age being between 30 to 31 per cent. 

Arrangements have been made to date for the distribution of about 1,400 terns 
of seed for the 1932-33 season, but it is being taken up so readily that the total 
quantity distributed will probably exceed this figure. 

Southern Provinces ,—^The yield during the 1931-32 season was generally lower, 
perhaps by 10 per cent., than normal. Less acreage was planted on account of 
last year’s low prices. This season new grading regulations come into foroe, and 
the grades for Southern Nigerian Ishan cotton are now in line with those for Nor: 
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tbem HigafiaaEi Allan oottoaou 1a an efibrt to atimnUto the harraldiig of deaiw 
cotton required by the higher standard for the Ishan grades, some 400 piokhig 
bags have been sold at twopence each to native farmers and middlemen, and seem 
to have been used to good effect. 

285. The MAiNTSHANcns) ov Soil Fertility in Soitthern Nigeria. By C. J. 
Lewin. (Third Special Bull, of Agr. DpL, Nigeria^ 1931.) The author states that 
the pamphlet is written primarily with the intention of summarising the results ol 
experiments on the maintenance of soil fertility at various agricultural stations 
in the Southern Provinces, for the benefit of Agricultural Officers newly appointed 
to Nigeria. It is believed, however, that many of the experiments describe may 
be of interest to agriculturists in other parts of the tropics. The various chapters 
deal with Green Manuring at the Experiment Stations; The Maintenance of Fer¬ 
tility; The Efficiency of Various Legumes as Green Manures; The Management 
of Green Manures; Green Manuring and the Native Farmer. 

286. SotTTHBRN Rhodesia. Cotton Cultivation^ 1930-31. By G. S. Cameron. 
From the report of the Cotton Specialist we learn that the season was in general 
very dry, which caused much shedding of buds and flowers. The area planted 
was 9,028 acres, which yielded 2,708,997 lb. of seed cotton, an average of 300 lb. 
seed cotton per acre. This was slightly above the jdeld per acre of the previous 
season, but taking into account the severity of the drought conditions in the Hart¬ 
ley district, which must have tended to lower the average, the yield was well 
al^ve the average of the previous seven years. This satisfactory state of affairs 
is attributed to the fact that only the U.4 variety of seed is now grown in the 
country, and the closer spacing m the row, combined with the use of a heavier 
seed rate, is having the desired effect of increasing the yield per acre. There was 
a distinct improvement m the “ character ” of the cotton produced during the 
year. 

Four ginneries operated during the season. The services of the Seed Cotton 
Classifier were much appreciated in connection with the classification of seed 
cotton, the work bemg carried out in a most efficient manner. The Central Co¬ 
operative Cotton Exchange at Durban again proved of great service in dis¬ 
posing of the crop. 

At the Cotton Breeding Station, Gatooma, the drought did more to reduce 
yields than did the attach of bollworms. In comparison with former years, 
jassid attack was relatively mild. In addition to the usual work of the Station, 
a beghming was made with extension work whereby records were collected from 
other districts. This necessitated the creation of sub-recording centres on farms 
where plots were laid down by several progressive cotton-growers, who willingly 
co-operated with the staff of the Station. Records on the sub-stations were taken 
by native recorders trained at Gatooma. When initiating this line of work it 
was not known what reliance could be placed on records so taken, but it is satis¬ 
factory to state that these exceeded expectations on three out of the four sub¬ 
stations where the native recorders were placed. Useful information regarding 
seasonal development, responses to cultural practices, behaviour of sub-strains, 
and insect attacks, was obtained, and used for comparison with results on the 
main Station at Gatooma. 

Brospeds for the Current Season. —^Mr. Cameron reports that owing to low 
prices plantings will be on a more moderate scale. It is anticipated that the area 
under ratoon cotton will be increased. Farmers generally are not in favour of 
ratooning, but conditions being as they are, it is difficult for them to do otherwise* 
In the event of even a moderate recovery in prices there is reason to hope that the 
acreage will materially increase next season, as farmers have now regaiaed oonff- 
denoe in their ability to grow cotton. This in itself is a very distinct advance, 
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m It hai been dlfficmlt to er adioate the impreesion created during the bad yean of 
1^5 and 1926« It ia safe to say that oottcm^growing in Sonthem Rhodesia will 
readily respond to any general improvement in world economic conditions. 

387, South Afbioa. Crop Prospects, From a report recently received we 
learn that in many districts the cotton crop prospects are poor owing to the severe 
drought. 

288. TAHQAimKA Territory. Cotton Prospects for 1932. The crop report of 
the Dept, of Agriculture for March states that less cotton has been planted in 
lindi and Mikindani, but the acreage has been increased in the Ruhji area. 
Cotton prospects in the Morogoro, Kilosa, and Mwanza districts are good. 

£89, Uganda. Cotton Experiments, (Bull, of Imp, Inst,, xxix., 4, 1931, p. 470.) 
According to a report on the Bukalasa Experiment Station for the first half-year 
of 1931, the experimental work on cotton was confined chiefly to cultural experi¬ 
ments, viz., sowing date and spacing, sub-soiling, mulching, ridging, lime and green 
manure, crop residue, and mtcrplanting experiments, and a “ blackarm ” experi¬ 
ment. In the crop residue experiment, which was designed to determme the effect 
on the soil of growing various food crops, the food crops chosen were maize, ground¬ 
nuts, beans, simsim, and sweet potatoes. These were grown on the same plots 
year after year, while the effect was measured by the yields of cotton taken off 
the plots every second season. The yields obtained from cotton in the 1930-31 
season showed a marked significant difference in favour of cotton grown fdter 
sweet potatoes. This may be due to the more thorough cultivation of the soil 
when the potato crop was harvested. 

290. AUSTRALASIA: Fiji. Cotton Industry 1931. (Int, Colt, Butt,, x., 38, 
1932, p. 182.) It was estimated that the cotton crop would be small, owing to 
storm and flood damage early in the year. Legislation was promulgated in 
September last, providing for all cotton planted Ix^fore April, 1930, to be 
uprooted and burned. The plantmg season was fixed from October 15,1931, to 
February 29, 1932, These measures were taken to control cotton pests. 

291. WEST INDIES. Sea Island CotUm, (Trop, Agriculture, ix., 4, 1932, p. 93.) 
A general discussion of the factors responsible for the serious plight of the Sea 
Island cotton industry. The formation of a West Indies Sea Island Cotton 
Growers’ Association has been suggested with a view to controlling production, 
finding new uses for the cotton, collecting and disseminating statistical informa¬ 
tion, carrying out propaganda, and generally doing such work as would be of 
help to the industry as a whole. It is also hoped that the forthcoming Con¬ 
ference will help to solve some of the problems confrontmg the industry. 

292. Barbados. Cotton Conference, (W, India Comm, Circ,, xlvii., 876, 1932, 
p. 168.) At the Conference held in April, the Governor of Barbados stated 
that there was every prospect of the Sea Island industry in the West Indies 
becoming unremunerativ© and possioly even extinct unless growers could find 
some way of helping themselves. He mentioned three alternative remedies: 

(1) To maintain the cultivation of Sea Island cotton and to take all action possible 
to secure (a) a uniformly high standard of lint, (h) extended manufacture, and 
(c) increased demand by the public for articles manufactured from this variety. 

(2) To abandon cotton cultivation, and seek some other remunerative product. 

(3) To substitute for Sea Island another variety, medium or short staple. 

298. Cotton Cultivation, (W, India Comm, Circ., xlvii., 870, 1932, p. 55.) 
The cotton trees have flowered freely, but are not tall enough. No field to 
field search has, as yet, been carried out by the Dept, of Agriculture, but as 
far as is known, no pink bollworm has been discovered. This is an illustration 
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peats. 

294. St. VmoEFT. CoUan Proepeots. The latest report received is to the effect 
that the return per acre of Sea Island cotton for the 1931-32 season will fall short 
of that obtained the previous season. The percentage of stained cotton will not 
be large. Insect pests were not plentiful and fungoid diseases normal. 

COTTON IN EGYPT. 

295. Egyptian Cotton: Price. (Text. Weekly, 8, 1932, p. 667.) Recently the 
price of Uppers in Alexandria has actually been less when converted into sterling 
than the price of American in Liverpool. Even the price in Liverpool, including 
freight and so forth, has frequently been less than a penny a pound above that 
of American. The world’s consumption of Egyptian cotton normally averages 
a little under a million bales, but this declined in 1929-30. For the first half 
of 1930-31 the figure was only 394,000 bales, and only 853,000 bales for the whole 
season. This was partly due to the general restriction of consumption, but it 
was also directly attributable to the relatively high price of Egyptian, due to 
Government intervention. The world’s supply of Egyptian cotton for this 
season (crop plus carry-over) will amount to considerably more than twice last 
season’s consumption. The future of Upper Eg 3 rptian cotton lies in the direction 
of increased competition with the better grades of American, As the yield of 
Upper Egyptian is the heaviest in the world, this should not bo difficult, provided 
growers boar m mind that the relative price is the determining factor. It is 
hoped that in the now Giza 7 variety Egypt may find the fortunate combination 
of a yield as high as that of Uppers with a quality approaching that of all but 
the best typos of Sakel. Diagrams showmg the movements m prices of Sakel 
and Uppers in January, 1932, are given. 

296. A Statistical Study of Some of the Factors Affectino the Price 
OF Egyptian Cotton. By M. A. Zahra and M. El-Darwish. (Tech BuU. 
No. 1, Min. of Fm^f Govt. Press, Cairo, 1930.) 

297. Cotton Growing in Egypt. (Nature, Vol. 128, No. 3241, 1931, p. 1001.) 
A criticism by Mr. N. W. Barritt of Mr. Slater’s review of recent publications 
on the workmg of the Seed Control Law in Egypt. 

298. La Lutte Contee La Crise Cotonnibre en Egypte. By Fouad Bey 
Abaza. (Soc. Beige (TJ^tudes et iTExpandon, BuU. No. 83, 1931. Abstr. from 
BuU. No. 6, Assoc. Colon Cdan., 1932, p. 74.) The essential factor in over¬ 
coming the crisis is the peasant cultivator, of whom the Congress of 1927 
remarked: “The Congress places on record its appreciation of the patient, 
painstaking, and persevenng work which the fellaheen carry out so efficiently in 
connection with cotton cultivation.” 

299. Waterino and Spacing Experiments with Egyptian Coiton, By 
J. Templeton. (BvU. No, 112, Tech, and Sci. Serv., Min, of Agr., Egypt, 1932.) 
In the early days of cotton cultivation in Egypt water shortage was liable to 
occur during the hot months of June and July—t.e., before the arrival of the 
Nile flood. In order to tide the plants over this period, cultivators adopted the 
practice of delayed watering of the seedlings in order to force them to develop 
deep root systems which could draw on the subsoil water. After the seed was 
sown and watered no further water was given for a period of from six to eight 
weeks, and this is the normal practice at the present day. This results in the 

, loss by shedding of the early flower buds—a disadvantage which in the old days 
was of little account as the plant could make up for the loss later in the season. 



NOTES ON CUBEBNT LITBRATtJBB 


229 


wtiioli Umsi extended up to Beoember. The danger of water ehortage in June 
and July hae, however, long ago disappeaxed, owing to the great developmenta 
in irrigation, with the construction of dams, barrages, etc., so that the main 
condition which prompted the adoption of this method of irrigation no longer 
exists. 

Another argument against subjecting the seedlings to prolonged water 
strain—^with consequent loss of the early buds—^is that about twenty years 
ago the pink bollworm appeared, and it completely destroyed the later pickings. 
Since the advent of this pest any loss in the early part of the season cannot 
now be made good later on, and it has, in fact, effectively curtailed the growing 
season. It is therefore obvious that any means of makmg the crop earlier are 
of the greatest importance, and in this connection experiments on watering 
and spacing have been carried out. Results show that by watering three weeks 
after sowing, combined with heavy watering at the beginning of July, the crop 
is earlier and increased yields are obtained. Spacing experiments have shown 
that—^within certain limits—^the closer the spacing the earlier the crop. From 
the results, it is concluded that the optimum spacing is now 35 cms. between 
the holes and 66 cms, between the rid^, as opposed to 45 by 75 cms. in pre- 
bollworm days. 

[Cf. also p. 213, above.] 

COTTON IN THE UNITED STATES. 

800. Teansacting Cotton Business on Net Weight Basis. (Int. CoU. BvU.^ 
X., 88, 1932, p. 206.) The American Cotton Co-oporative Association has re¬ 
solved, through its board of directors, to use every effort to obtain passage of 
a net-weight bale through Congress at this session, and similar action has been 
taken by the American Cotton Manufacturers’ Association and the Cotton Textile 
Institute. 

801. How Long ? By W. L. Clayton. {Int. CoU. Bull., x., 87, 1931, p. 55.) 
An interesting analysis of what the author considers the weakness of the position 
taken up by the United States Government in regard to cotton. 

808. Lb Coton Dans le Monde. By J. Ausset. {Coton et Cult. Coton, vi., 8, 
1931, p. 233.) Astatistical discussion of the present position in regard to American 
cotton, including carry-over, the work of the Federal Farm Board, etc. 

808. Visit to the U.S. Cotton Belt, 1931. By N. S. Pearse. {Int. CoU. Bull., 
X., 87, 1931, p. 61.) The author states that although the acreage planted was 
10 per cent, less than the previous season, the higher yield (due to unusually good 
climatic conditions) mdicates a greater total output. The average length of staple 
has increased by ^ to ^ in. Much of the report is devoted to the consideration 
of political measures. 

804. Alabama. Cotton Experivients. {Ann. Rpt. of Agr. Exp. Sta., Alabama, 

1931. ) Results are given for the foUowmg; Varietal trials, rotation experiments 
(cotton, oats, and corn), and fertilizer experiments—nitrate of soda v. am¬ 
monium sulphate, ammonium sulphate and sodium nitrate v. sodium nitrate 
alone, basic slag v. superphosphate. The use of the rotary hoe for cultivation 
of young com and cotton on sandy soils during a favourable season greatly 
reduced cultivation costs. A one-horse spring-tooth weeder was used to break 
crusts on cotton just coming up, and aided in getting up a stand of cotton. It 
was found that one man and one mule could cover 20 acres a day with this machine. 

886. Caufohnia. Cotton CuUivalion. {Southern California Crops, viii., 8, 

1932. ) No definite estimate can be given as to the acreage that will be planted 
to cotton this season, but every indication points to a substantial decrease. 

IX. 5 16 
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19S2, p. 195.) Approximately 98 per cent, of Californian cotton is now grown 
in the San Joaquin Valley, the average yield for the past five years being 580 U), 
per acre. Smaller acreages are found in the Palo Verde, Imperial, and 
Coaohdla valle}^. Owing to the high cost of cultivation, with the water charge 
alone ranging ftom $5*00 to $12*00 an acre, it is seldom profitable to plant cotton 
unless the yield is at least three-fourths of a bale and the price above 12 cents 
a pound. Acala cotton, with a staple length up to Ij^ ins., is well adapted to 
prevailing conditions. 

807, Georgia. Cotton Experiments, 1931. {Ann. Bpt. of Exp. Sia., Qa., 1931.) 
Includes results of experiments with fertilizers, with varieties, and with seed 
treatments. It was found that various dusts, especially Ceresan, were efieotive 
in the control of seed-homo diseases. 

808. GtTLF SoxTTH-WBST. Cotton Production and DistrihUion. By E. P. Gerish. 
(Text. Rec., xlix., 586, 1932, p, 80.) Approximately 1,000,000,000 dollars are 
made available every year by the sale of cotton, and about 5,000,000 people 
share in this sum. 

800, Louisiana. Ann. Bpt. of North Louisiana Experiment Station, 1931. 
Gives the result of fertilizer, spacing, rotational, and varietal trials with cotton. 
Very heavy yields of over a bale to the acre wore obtained from land used alter¬ 
nately for com, soybeans, and cotton. 

810. Biennial Bpt. of the North-East Experiment Station, 1930-31. Includes 
accounts of experiments with cotton which are, as yet, unfinished. 

811. South Carolina. Relation of Price to Quality of South Carolina Cottons, 
1929-30 Season. By M, Guin. (S. Car. Sta. Bull, 279, 1931. Abstr. from 
Exp. Sta. Bee., 60, 2, 1932, p. 189.) The prices paid in the central markets 
showed quite large premiums for the grades above middling and staples longer 
than I in., and large discounts for the lower grades and shorter staple lengths. 

812. Texas. Cotton Investigations in Texas. By D. T. Killough et al. (Texas 
Sta. Bpt., 1930. Abstr. from Exp. Sta. Bee., 66, 1, 1932, p, 29.) Mebane and 
its related strains, such as New Boykin, Harper, Cliett Superior, Blasoh, and 
Qualla; Lone Star and its strains; Truitt; and Acala types of cotton continued 
to be the best varieties for Texas conditions. Delfos and Lightning Express 
cotton, with longer staple, appeared specially well suited to conditions in the more 
humid parts of the Gulf Coast section. 

Cotton spaced 9 in. apart in the row produced the highest yield over a period 
at Spur, but only slightly higher than from spaoings of 12, 15, and 18 in. In 
dry years the wider spacing made materially larger yields. At Lubbock, cotton 
plated m paired rows or with every third row imcroppod yielded only 79 per 
cent, as much Imt as when each row was planted as usual. For the past decade 
on the fine sandy loam on the station, late preparation gave slightly better yields 
than fall or winter preparation with both cotton and grain sorghum. Ploughiog 
7 in. deep proved bettor than 3*6 in. deep, and also better than listing deep or 
shallow. 

During three years at Troup 8-12-4 fertilizer at the acre-rate of 400 lb. out- 
yielded other grades at the same rate, but not enough to be as profitable as 
4-6-4 or 4-8-4 mixtures. Ammonium sulphate was more profitable than equiva¬ 
lent amounts of sodium nitrate or cotton-seed meal. Applying all fertilize 
in the drill before planting resulted in larger yields than when one-half the nitrogen 
was side-dressed after ohoppmg. Fertilizers, besides increasing lint yields, also 
increased the size of boll, percentage of 5-lock bolls, and the percentage of shed* 
liing, but did not seem to afiect the length of lint. 
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gia. Tkas Fabicebs Sledboto Cotton. {Int. CoU, BvU., x., 88, 1932, p. 207.) 
Soathem Texas farmers began sledding their cotton in December, owing to the 
shortage of labour. Do 2 sens of sleds, drawn by horses, made their appearance 
in the fields, while a few tractor-driven machines were used. 

814* Modern Cotton-Qinning Industry in the United States of America. 
By W, S. Federow. (Issued by All Union Res. Cotton Inst., Tashkent., U.S.S.R., 
1931.) A detailed report with many illustrations, and a good English abstract. 

815. American Cotton Mill: Operatinq Efficiency Investigation. (GotUm* 
U.S., 86 , 1932, p. 37. Abstr. from Summ. of Carr, Lit,, xii., 6, 1932, p. 161.) 
The results of checks on weights, drafts, speeds, twists, production, ends down, 
stoppages, waste, etc., in processes from scutching to weaving in a mill using Low 
Middling cotton, ^ to in. staple, making 28’s warp and 30*s weft for 5*60 to 
6*10 yard sheeting are given, and the causes of variations are indicated. 

816. Textile Research: Organization in U.S.A. (Text. World, 80, 1931, 
p. 2182. Abstr. from Summ. qfCurr, Lit., xii., 8,1932, p. 70.) The U.S. Institute 
of Textile Research has issued a questionnaire to 1,435 industrial concerns, 
educational institutions and government departments about the research work 
undertaken by them. Of 661 replies, 267 reported that such work was being 
done, covering a total of 584 problems. These are classified as 57 per cent, 
physical, 31 per cent, chemical, and 10 per cent, economic, and 54 are described 
as ** fundamental.^* There appears to be much duphcation of effort. 

COTTON IN FOREIGN COUNTRIES. 

817. Culture et Commerce du Coton. By F. Sparano. (Bull. Agr. du Congo 
beige, xxii., 8, 1931, p. 386.) The annual report of the cotton industry, Belgian 
Congo, for the 1930-31 season. 

818. L’feORENAGB et l’emballage DU CoTON AU OoNOO Belgb. By A. Nolf 
and M. Pilette. (BuU, Agr. du Congo beige, xxii., 4, 1931, p. 459.) A well-illus¬ 
trated description of the cotton ginnmg and baling presses in use in the Belgian 
Congo, with instructions as to their working. There are sixty-four ginneries in 
operation in the coxmtry. 

819. Brazil. Trade Prospects, (Text, Rec,, xlix., 696, 1932, p. 83.) It is pointed 
out in the “ Notes from Brazil ” that there are good opportumties for British 
trade now that the gold standard has been abandoned. 

820. Association Cotonnierb Coloniale. BuU. No. 5 contains the following 
among other articles:—“ Les conditions de la culture du coton en Syrie,” by 
E. Achard; “ Le ootonnier dans les lies fran 9 aisos du Pacifique Austral,” by J. 
Risbeo (both articles continued in No. 6). Short papers on “ Mission soientifique 
Sahara-Niger-Soudan,** by A. Chevalier, and “ La recherche ootonnicre en Afrique 
Equatoriale Fran^aise,” by W. J. Lugard. Notes on cotton in Algeria, Syria, 
Belgian and Portuguese colonies, etc., and on cotton legislation are also included. 
BtiU. No. 6 contains, among others, the following papers : '' Los insectes du coton- 
nier au Maroo,” by M. Carle; Le coton soviotiquo ” and “ Ameliorations de la 
culture du cotonnicr en Asie Oentrale Russe.** Notes on cotton in Algeria, 
Morocco, Indochina, etc., cotton legislation, and other matters, are included. 

821« DiBEonvES de la Culture CotonniIire bn Afrique Oooidentale Fban- 
pAlBE. By R. H. Forbes. (Cotonet CuU, Colon,, vi., 8,1931, p. 173.) An mterest- 
ing account, with tables showing yields of the various cottons cultivated. The 
problem of improving varieties has been sufficiently solved to justify developments 
on a large scale. Cultural methods, rotation of crops, and maintenance of soil 
fertility have all beep studied. 
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EruDB TBGHKOLoaxQtra i>a Cotons Pzbca CuLiwiis axj Maboo. By F. Hsim 
de Balsao and F. {Colon et Cult. Colon., vi., 1931, p. 199.) Figures Bxe 

given for hair length, fineness and strength for strains of Hma ootton grown In 
Morocco in 1930. 

833. Lbs Cotons db Moyennb et db Longitb Soib. (La France Textile, Octobre, 
1931. Abstr. from BuU. No. 6 Assoc. Colon. Colon., 1932, p. 72.) France is stated 
to be the country which, in proportion to its number of spindles, usee the greatest 
quantity of long and medium staple cottons. 

884. Exambn Tbchnologiqxjb db la Fibub db Quelqubs Cotonnibrs Exfbbi- 
aiBNT^s AU Soudan Fbanoais bt de Lburs Hybbidbs. By J. Szymanek and 
O. Roehrich. {Colon et Cvlt. Coton., vi., 1931, p. 187. Abstr. from Summ. of 
Curr. LU., xii., 8, 1932, p. 222.) The results of a technological examination of a 
number of cottons and their hybrids grown in the French Sudan are reported. 
The cottons to which the experiments refer are Allen and Hartsville {O. hirsutum), 
Ishan and Munshi {0. vitifolium or pemvianum) and Garo Hills and Karunganni 
{0. herhaceum-indicum). Native cottons classed as 0. punctatum were used for 
comparison, and the cottons were also crossed with the native varieties Koriba 
and Korini. The results are for the first generation after crossing only. Barouoli 
cotton, a variety of uncertain genealogy, was also included in the investigation. 
The results show that crossing between the different species is not as limited as has 
been indicated, though it may sometimes be difficult to bring about; fertile 
hybrids have been obtained by crossing 0. hirsutum and Q. herhaceum4ndicum 
and 0. vitifolium and O. herbaceum-indicum. Particular attention is drawn to 
the hybrid between Hartsville and native Saria, which is a function of the female 
gamete. Of the cottons examined, Baroueli was found to be the best, then 
HartsviUe, which was defimtely superior to Allen. Ishan does not do well in the 
French Sudan. The native vaneties have a low ginning out turn. Ofthe/ndiewm 
cottons, Kanmganni might bo satisfactory in cortam regions by reason of its high 
ginning percentage and staple length. The offec*t of variety on the trend of the 
staple length curve is noted, and the question of obtaining help from these curves 
in determining the origin of a cotton is raised. 

825. The German Textile Industry in 1931. By A. Niemoyer {Text. Rec., 
xlix., 587, 1932, p. 29.) 

826. Dutch Fibre Research Institute: Equipment. (Pamphlet Eenige 
Medededingen betreffende den Rijksvezddienst, 1931. Abstr. from Summ. of Curr, 
Lit., xii, 3, 1932, p. 70.) An illustrated account of the maohmes comprising the 
equipment of the Institute. Machines for the examination of fibres include the 
Balls' sorter, Krais dynamometer, Schopper conditionmg apparatus, 6uid Leitz 
microprojcction apparatus; for the examination of yarns, the Goodbrand lea tester, 
Schopper dynamometers, Tamagrocki dynamometer for testmg strong yams of 
long fibres such as mamla and sisal, de Vooys’ ballistic tester and Schopper twist 
tester; and for the examination of fabrics, Schopper dynamometers, the Buskop 
tester, a foldmg test apparatus due to de Vooys, apparatus for determining the 
permeability of fabrics to air, a “ hammer apparatus ** for testing filter cloths, 
and a Hanau quartz-mercury lamp. 

827. Russian Cotton: Production. {Text. Weekly, 8, 1932, p. 542. Abstr. 
from Summ. of Curr. Lit., xii., 5, 1932, p. 119.) The official Russian estimate 
of 2,050,000 bales for the 1930-31 crop is considered much too optimistic in other 
countries, and the estimate of an increase of 80 per cent, over the 1930-31 orop- 
for the 1931-32 crop is also regarded as improbable. The Russian Government 
is making strong endeavours to promote the cultivation of Egyptian ootton. 
A xecent decree provides for a total area under cultivation in 1932 of 250,000 
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iMsrea, wad in 19S3 of 340,000. The most important region nnd^ this soheme is 
the Sarai-ElamArsk distnct near the Afghanistan border. In order to stimulate 
the growing of Egyptian cotton the decree provides for crops being taken over at 
preferential prices, and for the demands of cultivators for agncultural and m- 
dustnal products being given pnor consideration. 

388. Peikoipal Results of the Work of the Kherson Experiment Station 
WITH Cotton By V Vjehzhev (BuU 8ci Eea CoU Inst,, Tashkent, 7-8, 1931, 
p. 10. Abstr m Plant Breeding Abstracts, ii, 2, 1932, p 80 ) 

889. The Bed Star in Samarkand. By A L. Strong (Williams and Norgate.) 
An mterestmg account of a tnp to Samarkand, contammg m one chapter a good 
description of the great co-operative association for dealing with cotton, which 
we have already noticed 

[C/ Abstract 841, Vol VII ] 


SOIL AND MANURES. 

880. Imperial Bureau op Soil Science. Rpt for the Year Ending March 
31, 1932 It 18 stated that there has been a noticeable mcrease in the amount 
of work done, and a steady demand for the publications of the Bureau. 

881. The Soil By Sit A D Hall (Fourth edition, revised and enlarged 
London, John Murray, 1931 Price 9s Abstr from Bidl of Imp Inst, xxix, 
4, 1931, p 500 ) The book follows m the mam the plan of the earlier editions, 
the last of which appeared eleven years ago There is a short introductory 
chapter dealing m general terms with some of the chemical, physical, and biological 
factors mvolved m the study of the soil This is followed by chapters on the 
ongm, classification, and mechanical analysis of the soil, and their relations 
with texture, tlllag(^, and cultural operations The usual methods of chemical 
analysis of the soil are described m some detail, together with a discussion of the 
mterpretation of the results obtamed and their linutations The succoedmg 
chapters deal with the micro organisms of the soil, especially in their relation to 
crop production, the absorption of fertihzer and other salts by the soil, the various 
causes and manifestations of futility and stenhty m soils, and methods of 
amehoration and reclamation of infertile soils The final chapter gives an 
outlme of the classification of soils and of the more important soil types found m 
this country The book is up to date and well written, and should prove of great 
use to all mterested m the study of the soil as the basis of the production of crops. 

888. Soil Conditions and Plant Growth By Sir E Jolm Russell (Long¬ 
mans, Green and Co , London, 1932 Price 218 ) This is the sixth edition of 
this important work It has been completely revised and largely rewritten 
All the more important of the recent advances on the composition of soil, its 
formation and classification, are mcluded, as well as a full account of the work 
of the Russian School, which the author had the advantage of seeing durmg 
his visit to Russia last year. Many of the sections of the book have been revised 
m conjunction with the experts prmcipally concerned There is a full discussion 
of the recent advances m the phjnsico-chemioal properties of clay, of humus 
and of soil, base exchange, acidity, flocculation, and the effects of cultivation 
Modem methods of soil examination m the field and laboratory are fully discussed. 

888, Soils and Fertilizbrs By E. M. Crowther (Reprmted from RpU, of 
ihe Progress of App, Chem , xvi., 1931.) A contmuation of the previous review. 
[Of, Abstr. 498, Vol. Vn., 1930 ] 
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8S4. A Hatobook oi' Soil Sodswob, III.-Vin. Edited by B. Blanok. 
buck der Bodeniehre, Berlin* Julius Springer* 1930. Abstr. from Exp, Sta. Bee., 
06 * 1 , 1932, p. 12.) The fimt section of this work {cf, Abstr. 211 * Vol, VIL) Is 
completed by volumes iii. to vii. Vol. iii. deals vith weathering in relation to 
external climatic factors; vol. iv. with weathering and soil formation as de¬ 
pendent upon the geological subsoil and other natural factors, and surfaces of 
weathered fossil material; vol. v. with the soil as the uppermost layer of the 
earth’s surface; vol. vi. with the mechanical make-up of the soil and the 
phenomena dependent thereon; vol. vii. with the chemical and geological nature 
of the soil, Vol. viii.* which opens section 2, discusses cultivated soils, their 
characteristics and classification from the agiioultural view-point, and the deter¬ 
mination of the condition of the soil with respect to fertility. 

385 * An Imtrovbd Soil Sampling Tubi. By H. J. Harper. {SaU <Sci.* 
32, 1, 1931, p. 65. Abstr. from Exp. Sta. Bee., 65, 9, 1931, p. 811.) Finding 
soil tubes of the customary forms very difficult to remove from the soil because 
of (1) friction between the expanded portion of the tube and the soil-face, and 
(2) suction developed in moist soils when the tube is raised, the author of this 
contribution from the Oklahoma Experiment Station proposes a design character- 
wed in part by a point tapering to the cutting edge and without an expansion 
near the point, a core so cut as to be smaller than the inside diameter of the main 
portion of the tube, and two opposiiely placed ribs welded to the outside of the 
tube, by which, when the tube is revolved after it has been driven to the full 
depth to be sampled, the hole m which the tube stands is so far enlarged as to 
give free access of air to the bottom of the hole. The constructional details are 
fully described, and are shown in working drawings accompanying the note. 

386 . Rapid Estimation op Water-Content in Undisturbed Soil and in 
Bales of Cotton. By W. L. Balls. (Nature, Vol. 129, No. 3257,1932, p. 505.) 
The author writes; “ An instantaneous method for estimating the moisture 
content of soil, at any particular spot below the surface of the ground, even 
approximately, should be very useful in plant physiology, irrigation, and in soil 
science generally. The high dielectric constant of water suggested to me that 
the variations in capacity of a ‘ leaky * condenser permanently buried in the 
soil should serve this purpose.” A description of the method follows. 

887. Preparation of Soil Samples for Mechanical Analysis. By I. C. 
Bragan. (LandtvirtschafUtche Jdhrbucher, Berlm, 1931. Abstr. from Int. Bev. 
of Agr., Rome, xxiii., 1 , 1932, p. T4.) An exhaustive comparative study of the 
different methods used in this important preliminary treatment of soils for 
mechanical analysis. 

888. Studies in Soil Colloids, I,-V. By A. N. Puri (India, Dpt. Agr, Mtm., 
Chem. Set,, 11 , 1930, Nos. 1, 2, 0, 7 and 8. Abstr. from Exp, Sta. Bee., 66* 1 * 
1932, p. 14.) The five papers cover phases of the chemical and physico-chemical 
behaviour of soil colloids, their determination as a whole in soils* and the 
measurement of certain of their physical and chemical properties. 

889 . Apparatus for Percolation at a Uniform Rate and Automatic 
C oLLECTiNO Device. By P. L. Hibbard. (Indus, and Eng. Chem. Ancdgt,, 
£d. 2, No. 4* 1930. Abstr. from Exp, Sta, Bee,, 66, 8* 1932, p. 203.) A detailed 
description is accompanied by a diagram. 

840. The Alcohol Method for Detbrminino Moisture Content of Soils. 
By G. Bouyoucos. (Soil. Sci , 32, 8, 1931* p. 173. Abstr. from Exp, Sta. Bec.f 
8, 1932, p. 204.) Investigations show that if the method is properly used 
it is accurate and reliable* and the moisture content of light-textured soils 
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Oil! be determined in 5 minutee, and of the heariest clays in abont 12 minntee, 
A new feature is introduced whereby the soils are dispersed mechanically by 
means of the milk-Bhaking machine. By t 3 dng a spring to the paddle of the 
stirring rod, even the heaviest clay can be r^uoed to the particle state in a few 
minutes. 

8il. Thib Effbc5t of Dbyino and Ultra-Violet Light on Soils. By A. B. 
Mortenson and F. L. Duley. {Soil Set., 32, 8, 1932, p. 195. Abstr. in Exp. Sta. 
Eee.f 66, 2, 1932, p. 117.) The effects of ultra-violet light wore studied upon 
bacterial activity, the content of water-soluble calcium, the rate of settling of 
the coUoidal material, and the growth of the plants. 

842. Analyses of Commercial Fbrtilizbrs, Season 1930-31. By R. N. 
Brackett and D. H. Henry. (S. Car. Sta. Bull. 276, 1931. Abstr. from Exp. 
Sta. Bee., 66, 1, 1932, p. 18.) The usual analyses and related data are reported. 

848. A Simple Elbctrodialysis Cell for the Routine Determination of 
Exchangeable Bases in Soils. By M. L. M. Salgado and G. W. Chapman. 
{SoU Set., 32, 8, 1931, p. 199. Abstr. from Exp. Sta. Rex., 66, 8. 1932, p. 204.) 
Describes a simple, easily constructed, and cheap two-compartment continuous- 
flow type of electrodialysis cell, well suited for routme determination of the 
exchangeable bases of soils. 

CULTIVATION, IRRIGATION, GINNING, USE OF SEED, ETC. 

844. Source and Care of Cotton Planting Seed in Relation to the 
L'BNGTh of Staple. By J. H. Moore and J. A. Shanklin. {N. Car. Sta. Tech. 
BvR. 42, 1931. Abstr. from Exp. Sta. Rec., 66, 4, 1932, p. 327.) Comparison 
of cotton grade and staple estimates for the United States and North Carolina 
for the 1928, 1929, and 1930 crops indicated that the staple of the United States 
had shown no improvement, but that the staple had improved considerably in 
North Carolina. This improvement was probably largely due to the planting 
of seed from improved varieties which usually produced a staple of from to 
liV 

845. An Apparatus for Growing Plants under Controlled Environmental 
Conditions. By R. A. Steinberg. (Abstr. from J. Agr. Res., 43, 12, 1931, 
p. 1071.) An installation suitable for accurately detorminmg the response of 
plants to changes in their environment is briefly described. It comprises eight 
light cases for growing plants; a modified hot-blast heating system, with air 
washer controlled pneumatically, for regulating the temperature, humidity, and 
air velocity; an automatic watering system to maintam constant soil moisture 
and record transpiration; and a programme instrument for turning the lamps on 
and off automatically. The lighting units (water-cooled lamps) consist of tungsten 
lamps in special bulbs for burning when immersed m water. It provides for 
control of the day length to within a total error of ±10 seconds per month, 
of light intensity to within a total error of less than ± 10 per cent, according 
to the duration of lamp burn, of light quality to witlun a colour-temperature 
variation of ±100° K., of temperature to withm an error of ±0*5° F., of 
humidity to within an error of ±0*5 per cent., of air velocity to within an error 
of ±6 per cent., and of soil moisture to within an error of ±1 per cent. Each 
light case has a cross-section of about 2J square feet, and will accommodate 
plants 4 feet in height. Included in this description is a method for increased 
accuracy of pneumatic humidity control and an improved lighting unit which is 
also suitable for conducting experiments with coloured light. Agreement in 
the results of different experiments with this equipment and between these and 
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iQBiilts obtained outdoors, is generally well within an error of 10 per oent., aiid 
probaldy is susoeptible of further improvement. 

846. CoTTOK Plant: Vegbtattvh Peopaoation. By K. Vysozky. (TesM- 
herichU, 18» 1932, p. 33. Abetr. from Summ. of Curr, Lit,, xii., 5, 1932, p. 121.) 
Experiments planned at the Turkestan Selection Station in the summer of 1930 
show that the genus Gossypium lends itself to artificial vegetative propagation. 
Not only cuttings, but sections of leaves take root in a glass-covered hot-bed and 
give rise to new plants. Plates show instances of artificial propagation. In 
the case of a leaf cut through the petiole, the cut surface had thickened after 
6 da 3 rB and the leaf had put out roots after 13 days. In the case of a cutting, 
the out surface had increased in size in 3 days, tMckened in 7 days, and com¬ 
menced to develop roots. This type of propagation will bo of great importance 
where, for example with hybrids, it is sought to avoid further cleavage of the 
nearest bastard generations. 

847. Callitsino of Cotton Stem Cuttinos. By H. E. Rea. (Plant Physiol., 
6, 4, 1930, p. 675. Abstr. from Exp, Sta. Rec., 66, 9, 1931, p. 817.) The use of 
soft wood, aqueous solutions of potassium permanganate, and low temperature, 
reduced the percentage of callusing. The storage of cuttings for brief periods, 
the manner of cutting, and the number of cuttings m the propagator, all had little 
influence on results. The highest percentage of callusing was secured with 
mature wood, exposure of the base of the cutting above the soil medium, the 
use of Houston black clay as a rooting medium, and a high temperature (20*2^ C.). 

848. Seed Disinfectant. By J. Guillissen and Union Chim. Beige Soc. Anon. 
(Brussels. E.P., 357,443 of 18/12/30. Abstr. from J. of Text. Inst., xxii., 18, 
1931, A682.) The fungicidal effect of insoluble copper salts in the dry state, 
particularly of the basic carbonate, is increased by the addition of alkaline 
fluosilicate, particularly sodium fiuosilicate. 

849. New Cotton Hakvesteb. (Text. Eec., xlix., 588, 1932, p. 81.) According 
to the Econ. Rev. of the Sov. Union, a new cotton harvester has been built which 
will fit the t 3 q)e of tractor made by the Stalingrad plant, and will harvest from 
16 to 17^ acres a day. 

850. On TBE Variation of the Oxygen Content of CVltubal Solutions. 
By W. A. Cannon. (Science, 76, January 22, 1932, p. 108.) Cotton is one of the 
plants experimented upon. It ha^ alre^y been found that there may be trans¬ 
location of oxygen from the shoot to the root when the former is in sun, the root 
in soil; and now it appears also to be the case when the latter is in a cultural solu¬ 
tion, and particularly in distilled water. 

851. Cottonseed Defibbating Appabatus. By A. G. Murdoch and Br. Cotton¬ 
seed Products Ltd. (London. E.P. 366,877 of 18/7/30. Abstr. from 
J. of Text. Inst., xxiii., 1, 1932, A14). In apparatus for defibrating cotton or 
other fibre-bearing seeds, of the type comprising an annular zone down which the 
fibre-bearing seed is passed by gravity, defibrating elements rotating in it 
and a current of air being passed upwards through it, two or more annular 
internally-projeoting portions, having conical or bevelled surfaces with which the 
defibrating elements co-operate, are provided in spaced positions on the internal 
surface of the chamber. The members are int^al with or separate from the 
chamber, and are axially adjustable. Air may be supplied to the interior of the 
members and pass through perforations on the conical surfaces. 

[Cf. Abstr. 158 of this volume.] 

868 . Cotton Gin. By L. Mellersh-Jackson. (London, Volkart Geb., Winter¬ 
thur, Switzerland. E.P. 362,446 of 26/8/1930. Abstr. from Summ. of Curr, 
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Lit., zii*, 6, 1932, p. 156.) The double roller gin of E.P. 276,879 is modified in 
that the shaft of each leather roller is mounted by means of journals having bail- 
shaped portions in bearing sleeves, which are mounted m swinging arms and ccm* 
nected with the shaft by loosely mter-engagmg couplmg members which provide 
clearance for radial movement. 

368. Giranro: Influbnoe on Spinninq Quality. By H. H. WiUis. (Cotton., 
U.S., 96, 1932, p. 29. Abstr. from Summ. of Curr. Lit , xu., 6, 1932, p. 155.) 
A general discussion of the conditions contributmg to poor ginnmg and of the 
effect of improper ginning on the grade, staple, and spimung qu^ility of the cotton, 
and the strength, umformity, and appearance of yams and fabncs. 

364. Les DiBTVES DB L’industrib DU Coton dans L’alimentation du BtTAiL. 
Toubtbaux et Fabines db Coton. By E. Letard and F. Heim de Balsao. 
(CoUm et Ctdt. Coton., vi, 3, 1931, p. 161) A contmuation of a previous article 
(cf. Abstr. 160, Vol IX ). Deals mainly with the use of cottonseed cake as a cattle 
feed, and states the quantity that can be given without injury 

865. The DiGBSTiBiLiTy of Cottonseed Meal as a Supplemental Feed for 
Range Cattle in New Mexico. By W. E. Watkms. (New Mexico Sta. BuU, 
194, 1931. Abstr from Exp Sta. Eec., 65, 8, 1931, p. 760.) An effort was made 
to determmo nitrogen balances of steers while under different mamtenance and 
Bubmamtenance conditions. The steers were fed mdividually throughout seven 
trials. They were brought to a losmg comlition and then fed different propor¬ 
tions of cottonseed meal with their wheat and straw. The addition of a small 
amount of cottonseed meal caused an mcreasod consumption of roughage. The 
added proteins were almost solely responsible for the increase m total digestible 
nutrients m the ration, which mdicated that protem was probably the most 
important nutrient among the total digestible nutrients. Durmg penods four 
to seven inclusive, the steers retamed 16.9, 28 8, 42 1 and 25.5 gm. of body 
protem per pound of cottonseed meal consumed. These results oxplam how a 
small amount of protem-rich supplement might prevent losses during emergencies, 
as 0-6 lb. of cottonseed meal v/aa quite sufficient for startmg ammals to gam m 
body protem and m live eight. 

356. Cottonseed Oil: Composition. By W. Weiss. (Dis^iertation, Dresden, 
1931, p. 43. Abstr. from Summ. of Curr. Lit , xu., 6, 1932, p. 185.) The most 
recent methods lor separatmg fatty acids have been used m an examination of 
cottonseed oil. The sample consisted of glycerol 5.2 per CA3nt, unsapomfiable 
matter (phytosterols, etc.,) 0*7 per cent., and fatty acids 94.8 per cent., comprising 
linolic ^*7 per cent., oleic 49*3 per cent., myristic 0.06 per cent., palmitic 18.8 
per cent., stearic 0-9 per cent., and arachic 0*05 per cent. 

PESTS, DISEASES, AND INJURIES, AND THEIR CONTROL. 

367. Pflanzenschutz Praetikum. A Practical Handbook on Plant Protection. 
By E. Riehm. (Berlm, Paul Paroy, 1931. Abstr. from Rev. App. Ent., xx., 
Ser. A,, 8,1932, p. 74.) This booklet is mtended primarily for students of agricul¬ 
ture and forestry, but is of mterost to all concerned uith plant protection work 
against insect, fimgous and vertebrate pests. Chemical, biological and mechani¬ 
cal control measures are 8 urve 3 ^, with details and illustrations of the necessary 
apparatus for testing and applying the materials used. 

368. Sub Gradationslehrb. Contnbution to the Theory of the Rate of Increase. 
By £. Martini. (Verh. deuts. Qea. angew. Ent. 8 MitghederversamnU. Rostock, 
1980. Berlin, 1931. Abstr. from Rev. App. Ent., xx., Ser. A., 2, 1932, p. 75.) 
A g^eral discussion of the factors affecting the distribution and incscease of insects. 
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860. QiTA&AjmNB Mxasubbs aoaihst FoBxiaK Cotton Pbsts m ten Cnitw 
States of Ambbioa and othhe Couktbibs. By V. V. Nikolskii. (In Russian.) 
(Plami Fred,, vii., 1 - 8 , 19d0» p. 139. Abstr. from J^v, App, Ent,, xz., Ser. A., 8 » 
1932, p. 91.) The present state of cotton cultivation in the world is briefly re¬ 
viewed, and emphasis is laid on the importance of insect pests, which cause enor¬ 
mous losses to the crop. The three chief pests, Anthonomus graridis, Platyedra 
gosaypiella, and Earias insulana, are dealt with separately, their history, geo¬ 
graphical distribution and biology, and the losses they cause being discussed. 
A brief accoimt is given of the organisation and activities of the Federal 
Horticultural Board, by means of which quarantine regulations against cotton pests 
are enforced in the United States, and of the campaign against the spread of 
P. gosaypidla. Other cotton-producing countries m which legislation against 
cotton pests has been passed are also dealt with, and brief notes on their quaran¬ 
tine measures are given. 

860 . Cotton Pests in the Punjab. By M. A. Husain. {Ann, Rpt, of Enkmo' 
log%8t to Oovt, Punjab, 1930. Abstr. from Hev. App, Ent,, xx.. 2, 1932, p. 100,^ 
Parasites of Eanas spp. reared from various stages of the moths collected in cotton 
fields included Melcha nuraei. Cam., from the cocoons. Studies on the effect of 
temperature on the development of Platyedra gossypidla show that when placed 
in incubators in January at 16® C. (59° F.) the larvae hibernate and do not pupate, 
at 20° C. (68° F.) emergence chiefly occurs during April and May, at 25° C. (77° F.) 
it starts a little earlier and continues till the end of July, and at 30° C. (86° F.) 
the moths begin to appear much earlier, maximum emergence bemg over before 
May. The optimum temperatures for oviposition were found to bo 20-25° C., 
females laying as many as seventy-six eggs each. Further studies on the biono¬ 
mics of Bemisia gossypiperda showed that twelve generations may occur in a year. 
At the beginning of the soarson parasitism did not exceed 2*5 per cent. By Sep¬ 
tember, however, it had risen to 33.8 per cent., again dropping to a low percentage 
with the approach of winter. 

861 . Work with Economic Insects at the Texas Station. (Texas Sta, Rep,, 
1930. Abstr. from Exp, Sta, Rec,, 66, 1 , 1932, p. 49.) A study of the cotton 
flea hopper by Reinhard and Thomas failed to show any nymphs to be distributed 
by the wind, although many adults thus carried were captured by means of 
screens and nets. Fewer cotton flea hoppers were found by Reinhard and Gaines 
to emerge from over-wintering eggs on croton weeds during the spring of 1930 
than any year since 1926, when the hibernation records were first kept. 
The effective mean minimum temperatures during February and March were 
sufficient to cause practically 37 per cent, of the hoppers to emerge before cotton 
was up to a stand in the field. Although approximately 58 per cent, of the total 
emergence of the hoppers occurred during April, the numbers were insufficient 
to produce any severe or widespread damage to the crop. A summary is given 
in tabular form of all available hopper emergence records from 1926 through 
April, 1930. 

Preliminary work on the hibernation of the pink boUworm by F. A. Fenton 
and W. L. Owen, Jr,, in co-operation with the U.S.D.A. Bureau of Entomology, 
conducted at Presidio durmg the winter of 1928-29, is reported upon. They found 
that in adobe soil, where by far the greater emergence took place, it increased 
daily throughout April and reached its peak May 11; then there was a rapid 
decline until June 15, after which date a few late moths emerged up to August 14. 
In sandy soil the emergence reached its peak April 27, and the last moth emerged 
June 16. Boll infestation by this pest appeared a month earlier in 1929 than in 
the preceding year, and was the heaviest observed since 1925, when the reoorda 
were first kept. At Castolon, where a non-cotton zone had been maintained 
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In 1928, the finst infestation was observed by the middle of S^itember, 1929. 
The longevity of the moths wm greatly influenced by temperature, the threshold 
of activity appearing to be around 60° F. The maximum fecundity noticed was 
323 eggs. The developmental zero for the eggs was about 584° F. In the field 
cages the period from the egg of one generation to that of the following averaged 
30 days. The combination of ploughing immediately followed by irrigation 
gave the greatest kill, regardless of when these operations were carried out, 
provided the irrigation was done within a few days after the ploughing. The 
attempted introduction of the parasite Microbracon kirkpatricki from the Sudan 
failed, due to the inability to roar the adults. 

In control work with the cotton boUworm, F. L. Thomas found that where 
calcium arsenate was used an average yield of 1,135 lb. of seed-cotton per acre 
was obtained, as compared with 136 lb. per acre in plats where no dust was 
applied. Eight applications in all were made, the first five being responsible for 
about 9CM) lb. of the increase in yield. 

368. Rbpoet of Woek in Entomology at the Tennessee Station. By 
8. Marcovitch. (Tenn. Sta. 1930, p. 35. Abstr. from Exp. Sta. Bee,, 
66, 9, 1931, p. 850.) In light trap-work with cutworm moths, 63 additional 
species were captured during fhe year, bringing the total up to 218 species of 
Noctuid® occurring in the State. 

868. Insect Pests of Cotton. By E. F. Grossman. {Press Bull. 441, Flor. 
Agr. Exp. Sta., 1932.) Deals briefly with control measures for aphids, army 
worm, cotton leafworm, com oarworm, rod spider, stamers, cutworms, and 
cotton flea hopper. 

864. Epidemiology of Insect Pests. (Nature, Vol. 129, No. 3,251, 1932, 
p. 260.) A review by Dr. B. P. Uvarov of Die Forstiusekten MUteleuropas: 
tin Lehr- und Handhuck (K. Escherich). After introductory remarks on the 
changes that have come over economic entomology in recent times, so that it 
has become to a great extent an epidemiology of insect pests. Dr. Uvarov goes on 
to say; “ The book under review hides under its unpretentious title a masterly 
presentation of this new aspect of economic entomology. The methods and 
results of epidemiobigical research are discussed in its general part, while the 
special part contains a wealth of facts, all arranged accordmg to the epidemio¬ 
logical conception of entomology. The chapter on the Pme Moth (Panolis 
jlammea, L.) can be recommended for reading to every biologist interested in 
general evolutionary problems, because this pest has been recently studied 
epidemiologically by a number of outstandmg entomologists, and the results, 
summarized by the author in a very concise way, represent a unique picture 
of the life of a species as a whole, and in the actual, enormously complex 
environment.” 

866 . Determination of the Winter Survival of the Cotton Boll Weevil 
EY Field Counts. By E. F. Grossman and P. W. Calhoun. {BuU. 233, 
Flor. Agr. Exp. Sta., 1931.) A comparison of hibernation cage experiments 
and field-count experiments for determining the winter survival of the boll 
weevil, carried out over five years. 

866 , Hibsekation of the Cotton Boll Weevil under Controlled Tem¬ 
perature AND Humidity. By E. F. Grossman. (BuU. 240, Flor. Agr. 
Exp. Sta., 1931.) A study of the effects of temperature and humidity on 
the boll weevil, in which uniform temperatures and relative humidity were 
maizitained in artificial hibernation quarters in which boil weevils were placed. 

867, Methods for making Counts of Boll Weevil Infestation. By 
E* F. Grossman. {BuU. 241, Flor. Agr. Exp. Sta., 1931.) Describes a new 
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method of making infestation oonnts, and also the Point method and the Survey 

method. 

888. A COBBIUTION OF THB BaTX OF EmEBOBKOF AND PeBOENTAGB OF SUB- 
VIVAL OF THB COTTON BOLL WbBVIL WTTH THE DaTB OF THBIB INSTALLATION 
IN Hibbknation Cages. By P. W. Calhoun. {Flor, Ent,, xv., 8, 1931, p. 41. 
Abstr. in Rev, App, ErU.^ xx., Ser. A., 8, 1932, p. 179.) 

869. The Pink Bollwobm of Cotton in Porto Rico. By M. D. Leonard. 
(Reprinted from J. of Dpt, of Agr,, Porto Rico, xvi., 1, 1932, p. 65.) The intro¬ 
duction, spread and present status of the pink bollworm, Pectinophora goaaypieUa, 
Saunders, in Porto Rico, are described. In order to understand the somewhat 
unusual conditions under which the insect is working in the island, the essential 
climatic and topographic features and the development of Sea Island cotton- 
growing in Porto Rico are briefly outbned. Attempts at control are discussed, 
together with the relation of alternate host plants as a factor in carry-over of 
the insect from one crop to another. 

870. Hibernation of Pectinophora OossypieUa in Texas. By F. A. Fenton 
and W. L. Owen. (J. of Econ. Ent., xxiv., 6, 1931, p. 1197.) The results of 
three years’ studies on the hibernation of the pink bollworm are presented. It 
was found that in the cotton field the greatest number of the over-wintering 
stages were in bolls on the stalks, although a considerable number were in shed 
forms or cocoons in trash on the surface of the ground. A comparatively small 
number were in the soil. Averages for three years show that the final sur¬ 
vival in bolls buried 4 m(‘hes but not irrigated was greater than in bolls on the 
surface of the soil when not irrigated, though this ratio was reversed m sandy loam 
soil or when bolls were buried in the month of March. An irrigation of surface 
bolls increased the survival. March burial of 4 inches produced greater mortality 
them December burial at the same depth, without irrigation in either case. Im¬ 
mediate irrigation of bolls buried 4 inches caused much greater mortality under 
certain conditions than occurred in bolls buried the same depth but not irrigated, 
but 3-year averages under such imgation in all soil types studied and for all 
months show very little difierence. Delaymg irrigation throe months after 
burial greatly increased survival over that m bolls buried 4 inches but not 
irrigated, or m bolls buried 4 inches and irrigated at once. The survival in bolls 
in sandy loam was much lower than in bolls in silty clay soil. 

871. The Pink Bollworm in the Virgin Islands. By M. S. Baker. ( Virgin 
Islands Sia. RpL, 1930, p. 14. Abstr. from Exp, Sta, Bee., 65, 8, 1931, p. 758.) 
Pink bollworm larvse were found in the first blooms that opened, and about 
15 per cent, of the cotton bolls were infested. It is pointed out that the seed 
had been treated with sulphuric acid before planting. In an effort to check 
the ravages of the pink bollworm, one plat of five rows of Sea Island cotton 
Was sprayed at regular intervals with Bordeaux mixture in which lead arsenate 
had been incorporated, this plat yielding 169*9 lb. more of seed-cotton per acre 
than did the untreated. Paradichlorobenzene in kerosene was poured about 
the roots of the cotton plants without injury, the odour being noticeable for 
60 days after the application. 

878. La Ver Rose Du Coton, Gdechia {Platyedra) OossypieUa, S. (BuU. 
Agr, Congo hdge, xxii., 2,1931, p. 168. Abstr. from Rev, App. Ent,, Ser. A., xx., 
8,1932, p. 70.) Since its introduction in 1927 this pest has become more widely 
distributed, and is now present in several of the northern dlstiiots. A short 
account is given of the injury caused, and the adult and larva are compared 
with those of Pyrodercea simplex, and Diparopsis castanea, with which it might 
be*confu8ed. 
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STS. Lasiodema serricome, F.» Aia SghXdlinq an Baumwollsambk. (JS. 
mrkome as a Pest of Cotton Seeds.) By J. Wille. {Anz, Schddlingak,, vii., 
10* 1931, p. 110. Abstr. from Eev, App, EtU,, xx., 1 , 1932, p. 6.) The tobacco 
beetle, Lasiodertna aerricomef F., was found in January, 1930, in an oil factory in 
Peru, breeding in cotton seeds that had previously been damaged mechanically 
during harvesting, or attacked by fungi or other insects. Further observations 
showed that the beetle was also present in numbers in cotton fields infesting the 
so-called “ cocopa ” bolls—i.c., those that have the fibre joined together and 
stained as a result of unfavourable weather, badly timed irrigation, or infestation 
by the Pyralid, Meadnia peruelUif Schaus., or by Dysdercua ruficollia, L. When 
the cotton is collected, some of the fibre in these bolls usually remains on the 
plants, eventually dropping to the ground, and is attacked by Lasioierrm- As 
the number of cocopa bolls left in the field gradually increases towards the end 
of the harvest season, the infestation reaches its maximum m July. In Peru, 
L. serricome has five generations between September and April inclusive, and 
one or two in the winter months (May-August). Eggs are deposited on the 
partly or completely dry walls of the bolls, or on the compressed fibre, should it 
be exposed; the larvae at first feed on the fibres or the shrivelled boll and then 
bore into the seeds, of which each larva damages several, and with which they 
are carried into the storerooms. Pupation occurs inside the seeds or at the 
bottom of the boll in an oval cell filled with frass. Though L, serricome only 
attacks damaged bolls, it is of considerable importance, owing to the injury 
caused to the cocopa cotton and the depreciation of its market value. For 
control in the field, clean cultivation is recommended. In districts where the 
growing of perennial cotton has been abandoned, a marked decrease in the numbers 
of L, serricome and the attacked cocopa bolls occurred; moreover, the practice 
of replantmg every year would also bo of groat value for the control of such 
pests as Oasterocercodes gossypii, D. ruficoUia M. perudla, and Anthorumus vestitus, 

874. Cotton Cricket Pest: Control. By J. W. Folsom. (Chem. Ahs,, 26, 
6961, 1931. Abstr. from Summ, of Curr. Lit., xii., 8, 1932, p. 59.) Calcium 
arsenate and a mixture with Paris green, when dusted on cotton fields, decreased 
the number of field crickets {On/llus assimilis, var. pennsylvanicus), A poison 
bran bait containing Pans green was also very effective. 

876. A Tachtnid Fly Bred from the Pur-aj of Laphygim exigtia, Hubn.; 
A CJoTTON Pest in Titrkmenu. By B. B. Rodordorf. (In Russian, with sum¬ 
mary m German.) {Plant Prof., viii., 1, 1931. Abstr. from PetK App. EnL, 
Ser. A,, XX,, 3, 1932, p. 147.) A detailed description of the Tachimd, Prosopcea 
deserticola, sp. n., roarcKi in July, 1930, from pupse of Laphygma exigva, at Merv, 
south-eastern Turkmenistan. 

876. Insect Enemies of the (Dorn Earworm {Heliothis dbsoleta, Fabr.). By 
T. F. Wmbum and R. H. Painter. (J. Kansas Ent. Soc., v., 1, 1932, p. 176. 
Abstr. from Eev. App. EnL, xx., Ser. A., 8, 1932, p. 176.) A list is given of 
82 insect enemies of Heliothis obsoleta, F., m various parts of the world, based on 
a survey of the literature, of which 46 are Hymenoptera and 22 Diptera. 

877. The Biology of Erythromura (Zygina) Pallidifrons, Edwards. By 
E. I, MaoGill. (Reprinted from Bull, of Ent. Res., xxiii., 1, 1932, p. 33.) In 
view of the importance of leaf-hoppers, or jassids, as pests of cotton in Africa, 
it was suggested to the author that further knowledge of these insects was de¬ 
sirable, and it was decided to use the common species infestmg gla.sshouses in 
this country as a t 3 ^ for investigation with cotton as a food-plant. Four blocks 
of cotton seed (Amencan Upland), each block containing 20 plants in 12-in. pots, 
were sown: two, A and B, on March 27, and two, X and Y, on May 8. A, X and 
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Yallreoehred 1,000 o«o, of water a week, while B only reod^ed 600 o.o. Hie soil 
in the pots belonging to A, B, and Y was left untouched, but the soil in X was 
tilled after each watering. The number of nymphs present on 20 leaves in each 
block were counted at S6ven>day intervals. Infestation counts on blocks A and 
B began on May 5, when the cotton plants were about 5 weeks old. Counts 
on X and Y began on June 23. The mean infestation factors for the four blocks 
for the period of the experiments (about 24 weeks) were as follows: A, 6*6 
nymphs to 20 leaves; B, 3*0; X, 1*8; Y, 1*8, Block A, planted in March and 
receiving 1,000 c.c. of water a week, has a definitely higher infestation factor than 
B, also planted in March, but only receiving 600 o.c. a week. Both blocks show 
a much higher degree of infestation than the plants sown in May. The in¬ 
festation of X and Y is the same, so that tilling the soil appears to have no 
effect, either adverse or favourable, on the infestation of the plant by E, 
paUidifrons, 

878. Some Bibd Enemies of the Desert Locust (Schiatocerca gregaria, F.) 
IN THE Ambala District, Punjab. By M. A. Husain and H. R. BhaJla. (Ind, 
Jour, of Agr, Set,, i., 6, 1931, p. 609.) Among the birds mentioned as feeding 
on locusts were crows, guinea-fowl, swans, and storks. 

879. SuR L*Habitat db Schiatocerca gregaria^ Forsk., bt la Succession dbs 
GIin^irations CHEZ CETTE EspilCK. By P. Rognier et oZ. (C, B, Acad, Set, 
Fr,f cxcii., 28, 1931, p. 1486. Abstr. from Bev, App, Ent.^ xix., Ser. A., 10, 
1931, p. 699.) In African territories west of the meridian of Greenwich, the 
distribution of S, gregaruiy Forsk., is limited in the South by 12° N. Lat.; 
between this parallel and 21° N. Lat. it occurs together with Locuata migraioria 
migratorioideSf R. and F., and Anacridium moeatum, Serv. 

According to reports on breeding in the autumn and winter of 1930, re¬ 
ceived from different parts of French West Africa, and on breeding experiments 
in the summer and winter, it appears that the aimual cycle of 8. gregaria (phases 
gregaria, congregana, and disaocians) in West Africa consists of a summer and a 
winter generation, the latter occupying a longer period and including a dia¬ 
pause in the adult stage. In Morocco the migration of the summer generation 
is from north to south, and of the winter one m the reverse direction. 

880. Quelques Observations sur les Aorediens Migratburs. By P. 
Vayssi^re. {C, B. Acad, Sci, Fr., cxciii., 6, 1931, p. 294. Abstr. from Bev, 
App, Ent,, xix., Ser. A., 11, 1931, p. 643.) The author states that the distribu¬ 
tion of Schiatocerca gregaria, Forsk., m West Africa is not limited m the south 
by 12° N. Lat. (c/. previous abstract), and gives particulars of specimens from 
areas in French West Africa on and south of that parallel. Moreover, in the 
spring of 1930, swarms of immature 8, gregaria were observed in the northern 
Belgian Congo, flying towards Uganda. Thus, the true southern limit is ap¬ 
parently constituted by the equatorial forest. 

The outbreak of Locuata migratoria migratorioidea, R. and F., which in the 
winter of 1930 caused considerable damage to EUuaina, Sorghum, and maize 
in Oubangui-Chari, assumed disastrous proportions in Kamerun, the Ivory Coast, 
and French Guinea in 1931; in French Guinea two-thirds of the banana crop 
were destroyed. The multiplication of this locust appears to be favoured by 
bush fires, which produce ideal conditions for oviposition. In many localities 
the French West Africa mixed swarms of Schiatocerca and Locuata have been 
recorded. 

881. On the Ocoueeenob in the Sudan of Locuata migratorioidea, R. and 
F., AND ITS AssodATSD PHASES. By H. B. Johuston and R. C. Maxwell- 
-Darling. (BuU, ErU, Bea,, xxii., 8, 1931, p. 399. Abstr. from Bev, App, Bnt,, 
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8«r* A., xix*, IB, 1931, p. 710,) Hoppers and adnlts of all phases are described, 
and measurements of them given. 

S8B. Pabasitbs ai?d Hypbr-Pabasitbs of the Egg-Pods of Ibjtteious 
Locusts (Aoridodea) op Turkestan. By A. A. Jazykov, (Bull, ErU. 
xxii., 8,1931. p. 385. Abstr. from Rev. App. Ent., xxii., Ser. A., 18,1931, p. 711.) 
A summary of part of an extensive Russian report on parasites of the egg-pods 
of nine injurious species of locusts in Turkestan studied in 1927-30. In some 
cases notes are given on the bionomics of the parasites, and a list of the 
species of locusts with their respective parasites is included. 

888. On the Recent Swarming op Locust a migratorioideSf R. and P. By 
0. B. Lean. (Bull. Ent. Res., xxii., 8,1931, p. 365. Abstr. from Rev. App. ErU., 
xix., Ser. A., 12, 1931, p. 709.) Outlines the history of the recent outbreak of 
Locuata migratoria migratorioides, R. and F., in Africa. The locust appears 
to have two breeding seasons a year. The first commences with the first rains 
and the second towards the end of the wet season, the adults appearing after 
the Ifiust rains. The adult generation living during the dry season lasts for a longer 
time, so that this apparently causes an adult diapause. The adult locusts feed 
almost entirely on graminaceous plants, principally maize, sorghum, rice, and 
sugar-cane. During the dry season they occasionally attack coconut, oil palms, 
banana, pineapple, sisal, etc., in search of water rather than of food. The diet 
of the hoppers is similar; they also occasionally feed on groundnuts. 

A brief summary of previous outbreaks in Africa is mcludod. 

884. Information on the Last Anti-Locust Campaign; Algeria. By M, 
Delassus. (Int. Rev. Agric., xxii., 6,1931. Abstr. from Rev. App. Ent., xix., Ser. 
A., 11,1931, p. G83.) A poison-bait of 4-5 lb. sodium arsenate, 10 lb. molasses and 
100-120 lb, bran was successful in controlling hoppers of Schistocerca gregaria 
when they were 3-4 days old. A new flamo-throwor is described,which has met 
with some success, but is more expensive than poison bait. The egg-clusters were 
sought for by numerous birds, especially larks. Adult locusts wore attacked 
by the flies Sarcophila latifrons. Fall., Disjunciio (WoMfakrtia) hella, Macq., and 
Phaonia triinacuhla, Bch. The eggs were destroyed by the fungus Oospora 
ovorum, and by larvsB of Phorhia (Ghortophila) cilicrura, Rond, and Stomatorrhina 
lunata, F. The latter, in one locality, destroyed 90-95 per cent, of the eggs. 

885. Rapport de la RIcunion Internationale CoNvoQuijs par lb Minister 
DBS Colonies d’Ttalte pour L’l?ruDE du Probl^me des Acridiens IVIiqratburs. 
(Rome, 1931. Abstr, from Rev. App. Ent., xx., Ser. A., 3, 1932, p. 160.) The 
report of a meeting of experts organized by the Italian Government at the sugges¬ 
tion of the British Government, to discuss methods for co-ordinating studies on 
migratory locusts in Africa and Western Asia. 

886. Locust Invasions. By A. J. Brooks. (Ann. Rpt. Dpi. Agr., Oambiap 
1930-31. Abstr. from Rev. App. Ent., xx., Ser. A., 1, 1932, p. 9.) Deals with 
locust invasions in Gambia and control measures adopted. 

887. jrHE Effect of Climate on the Migrations and Breeding of Locusia 
migratorioides m Nigeria. By 0. B. Lean. (BuU. Ent. Res., xxii., 4, 1931, 
p. 651. Abstr. from Rev. App. EtU., xx., Ser. A., 2, 1932, p. 97.) An attempt 
to correlate the mam movements and breeding seasons of locusts in Nigeria with 
the seasonal climatic changes from December 1929 to April 1031. 

888. The Palestine Locust Campaign, 1930. By G. E. Bodkin. (Jerusalem, 
1931. Abstr. in Rev. App. Ent., xx., Ser. A., 8, 1932, p. 158.) 

889. Kenya: Report on the 1931 Locust Invasion. (Bull. No. 21, Dpt. of Agr., 
Kenya, 1931.) Gives the results of the following methods of control used in 
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the campaign against locusts: trapping, spraying with arsenite of soda, poiaim 
baits, flame-throwers, smudge flies, smoke screens. 

890. AUemaria goaaypina (TntM.), comb, nov., Causino a Lbaf Spot Aim Boll 
Rot op Cotton. By J. C. F. Hopkins. (Reprinted from Trans. Brit. Mycd. 8oc., 
xvi., Pts. II. and III., December, 1931.) A discussion of a common leaf spot 
of cotton in Rhodesia attributed to AUemaria gossypina (Thiim.), comb, nov., 
which is also found associated with a rot of bolls. Symptoms of the disease on 
leaves and bolls are described. Details are given of inoculation experiments on 
both bolls and leaves by which the disease was produced on growing plants. Mi¬ 
croscopic characters of the fungus are compared with those of AUemaria ntaoro- 
spora, causing a similar disease in Nigeria and Trinidad, and certain cultural 
phenomena are noted. Reasons are given for referrmg the Rhodesian fungus 
to Altemaria gossypina (Thum.), comb. nov. 

891. The Value op Serological Tests fob the Identification of Psew- 
domoms (bacterium) malvacearum. By E. S. Horgan. (J. of Bad. xxii., 4, 
1931, p. 287. Abstr. from Bev. App. Mycol., xi., 8, 1932, p. 176.) The results of 
tests (which are tabulated and briefly discussed), to determine the specificity 
of the agglutination test in the identification of this organism, showed that both 
floccular and granular or somatic agglutinins were present in all the sera prepared 
against four strains of Bacterium irndvacearum. The so-called “ rough ” strain 
X6 (from Shambat Imt) gave a perfect emulsion without a trace of the “ R ” 
agglutinin, but a tendency to the formation of granular colonies was observed. 
Absorption was found to be completely reciprocal, any one strain removing all 
agglutinins from a given serum, both for itself and for all other strains. 

892. La “ Frisolbe ” du Cotonnier. By W. J. Lugard. (Agr. et Elev. au Congo 
beige. March 19, 1932.) A description of the symptoms of “ leaf curl (frisolbe) 
and of “ leaf roll which occurs in Nigeria and the Anglo-Egyptian Sudan. It 
is doubtful whether the frisolco encountered in the Belgian Congo and in Ouban- 
gui-Chari (A.E.F.) is due entirely to the same causal agent as that in Nigeria and 
the Sudan. Certain symptoms characteristic of the frisoli'e m Nigeria and the 
Sudan are absc'nt in the infested plants of the Belgian Congo and of Oubangui- 
Chari. It is possible that the disease m the Belgian Congo and Oubangui-Chari 
is due to a combination of different malformations. The view is expressed that the 
malformations met with in the forest regions are pnncipally due to the same 
causal agent as that which causes “ leaf-curl ” in Nigeria and the Sudan, but that 
the growth deformations noticeable in Oubangui-Chari are caused by the imper¬ 
meability of the subsoil, and the difficulty encountered by the cotton plant in 
fonnmg a normal root system. 

898. The Use of Sulphur in the Control of Red-Leaf Blight. By G. L. 
Kottur and S. S. Maralihalli. (Agr. and Livestock in India, i., 6, 1931, p. 638.) 
Sulphur dustmg has proved very successful m controlling the red-leaf blight of 
American cottons at Dharwar. Although the number of dustings and the quan¬ 
tity of sulphur used in each dustmg was more than was necessary, the plants did 
not suffer in any way. The sheddmg of leaves and flowers reported by Thakar and 
Desai (1929) was not observed. To ascertain whether American cottons had any 
advantage m this respect over Indian varieties, dusting was done on the local 
Kumpta cotton in December when the cotton was in full flower. Four days after 
the flowers began to shed. This was followed by the shedding of almost all the 
primary leaves. The sheddmg of buds and flowers contmued for about a week, 
after which the plants recovered and began to put foHh new buds. This shows 
that Indian cottons are affected by sulphur-dusting, especially when dusting is 
'done during the flowering period. No such effect was notio^ in the case of 
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AauBskma oaf^Um. Sulphur is becoming a general remedy for many inseote and 
fimgoid pests, but in some oases the effects are harmful. The fact that sulphur 
checks the red-leaf blight, and at the same time has no injurious effect, is of great 
value to all growers of American cotton in the country. 

39C Dm JuaETTDKRANKHBITBN DEB BaUMWOLLE IN DEE TUbKEI. By F, 
Forsteneichner. (Phytopath. ZeiUch. iii., 4,1931. Abstr. from Bev. App. Mycol., 
X., IS, 1931, p. 788.) Full details are given of the writer’s investigations on the 
seedling dise€bses of cotton in the Adana region of Turkey. The following or¬ 
ganisms were found to be involved in the causation of the sore-shin disease, viz., 
Bhizoctonia goasypii n. sp., var. anatolica n. var., Bhizopus nigricans, OihbereUa 
monUiformis, Fuaarium scirpi, and Altemaria humicola var. goasypii n. var. 

Infection by the fungi discussed in this paper was found to be greatly favoured 
by the low mean temperature (16-9® C.) prevailing in the Adana district during 
the spring, the Lightning Express 2 (Oossypium hirsutum) being more susceptible 
in this respect than Jerli (O. herbaceum). Other factors promoting invasion by the 
organisms in question are the formation of a soil crust and a high degree of soil 
humidity. 

895. Report on the Fourth Annual Cotton Root-Rot Conference. By 
W. N. Ezekiel et aL (Phytopath., xxi., 10,1931. Abstr. from Bev. App. Mycd., 
xi., 8, 1932, p. 176.) Among other items of interest in this report on PhymaUh- 
trichum omnivorum in relation to cotton root-rot, the following may be mentioned; 
Physiologic forms differing widely in cultural characters are described (Ezekiel 
and Taubenhaus); additions are made to the host hst of P. omniiHjrwm of thirty- 
two non-cultivated and thirty-five ornamental species of plants (Wolff and Dana). 
Notes are given on the toxicity to P. omnivorum of various disinfectants. 

896. Cotton Root-rot Fungus: Occurrence in Arizona Deserts. By C. J. 
King et al. (Science, 76, 1932, p. 48. Abstr. from Summ, of Curr. L%t., xii., 5, 
1932, p. 123.) Observations of extensive patches of spore mats of the root-rot 
fungus along the roadside m a desert area of Arizona are reported. A profuse 
desert vegetation existed in this area, which was about twelve miles 
from the nearest cultivated field, and separated from the general dramage water 
channels of the region. Typical strands of the fungus wore found on the roots 
of several native plants, and some species showed evidence of definite injury by 
the fungus. Sclerotia were foimd in samplos of soil from areas near the patches of 
spore mats. These observations seem to afford definite evidence that the fungus 
is indigenous in virgin lands in the south-west, and explain the occasional occur¬ 
rence of the disease in the first cultivated crops that are planted after clearing 
the native vegetation. 

897. Cycles of Growth in Cotton Root-Rot at Greenville, Texas, By H. C. 
McNamara et al. (U.8. Dpt. of Agr. Circ. 173,1931, p. 18. Abstr. from Exp, 
Sta. Bee., 66, 2, 1932, p. 149.) Repeated mapping of individual cotton root-rot 
spots during a period of several years showed all spots to pass through a cycle 
in which after several seasons of regular growth there abruptly occurred a very 
marked reduction of infection. Only a few small centres were left, and from these 
parts vigorous xwjtivity was resumed. No correlation was evident between weather 
and the phenomenon observed because quite often two adjacent spots behaved 
contrastingly in the same year. No definite period was associated with the break¬ 
ing up, this ooGurring at five-year intervals in some spots and at longer intervals 
in others. The authors believe that breaking up of large spots indicates a weak 
point in the life of the fungus and offers an opportunity for the use of soil disin¬ 
fectants or the planting of non-susceptible crops to carry reduction still further. 

IX, s 17 - 
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888. OoTTOK Root-Rot m Tbixas. By J. J. Taubenhaus e$ al. (Terns SUl 
JSpi. 1980. Abetr. from Bxp, 8ta. Bec.^ 66, 1, 1932, p. 42,) The rapidity of de¬ 
velopment of cotton root<rot was shown in the case of o^ plants grown cm a 
cottcm root-rot-free area and inoculated on July 2. By August 10 many of the 
plants had succumbed, and large numbers of new sclerotia, in turn capable of 
infecting cotton plants, were found in the soil. 

Attempts at College Station to inoculate healthy cotton with Phymatotrichum 
spores were uxisuccessful; a small percentage of the spores germinated, but soon 
died. In moistened holes in the soil spore mats developed within twenty-four 
hours. A Hydnum found in close proximity to cotton or other susceptible plants 
dying from root-rot was suspected of being the perfect stage of the fungus, but 
no resemblance was found in the growth of cultures, nor was infection secured when 
cotton plants were inoculated with Hydnum sporophores. At the Temple Station 
it was found that root-rot spreads at the rate of from 10 to 18 ft. per year; spread 
was retarded when the soil temperature dropped below 70° F. Evidence from 
soil reaction studies at College Station indicated that it would be possible to control 
root-rot in soils low in lime by applying sulphur, though the methods and amounts 
are uncertain. The generally accepted conclusion that monocotyledonous plants 
are resistant to root-rot was sustained in observations on com and cotton growing 
in alternate hills in heavily infested soil: the cotton alone succumbed. 

899. Cotton Root-eot Fungus: Control. By D. C. Neal et al. (Science, 
76,1932, p. 139. Abstr. from Summ. of Curt, xii., 6,1932, p. 123.) Ammonia 

has a toxic effect on the cotton root-rot fungus, Phymatolrichum omnivonm. 
Experiments showed the growth of the fungus to be notably restricted in the 
presence of ammonium salts, the mycelial and sclerotial stages to be killed by 
short exposure to the gas, and the fungus to be killed in the tissues of cotton rooto 
by application under held conditions of dilute ammonium hydroxide solutions. 
Disinfection with ammonia under field conditions appears to be more complete 
than with formalm or sodium hypochlonte, and the danger of killing adjacent 
plants, as by formalm treatments, is avoided. 

400. Egyptian Cotton Wilt Disease. By A. Fikry, (Bot, Chz,^ 46, 1932, 
p. 29. Abstr. from Summ, of Curr, Lit., xii, 6, 1932, p. 123.) Investigations 
on the wilt disease of Egyptian cotton have led to the identification, so far, of 
Fusarium orthoceras, F, voMnfectum, and F. angustum as fungi responsible for 
the disease. The experiments were made under controlled environmental con¬ 
ditions in laboratories and glass-houses in London and Cambridge. The disease 
causes a brown discoloration of the fibro-vascular bundles of the roots and stems 
of seedlings. A characteristic yellowish appearance, called mosaic,** in the 
cotyledons and leaves is the first external symptom of cotton wilt under favourable 
conditions. The cultural characters of the three fungi were studied extensively 
on a variety of media, and their growth rates at different temperatures and on 
media of different pH values were determined. The wilt disease is widely dis¬ 
tributed in the Delta, the reduction in yield of cotton being estimated at more 
than 10 per cent, of the crop. 

401. Cotton Wilt Studies. III. The Behaviour of Certain Varieties Grown 
ON Soil Artificially Infested with the Cotton Wilt Organism. By J. 0. 
Warec^ a/. (Bull, No. 269, Univ. of Arkansas, 1932.) A continuation of previous 
studies (cf, Abstr. 630, Vol. VI.). The following strains of cotton are classed as 
“ wilt resistant **: Dixie-Triumph (Watson), Dixie-Triumph (Marett), Dixie 14, 
Lightning Express, Super Seven (Coker), Miller. The followmg are stated to be 
“wilt tolerant Arkansas Rowden 40, Arkansas 17, Arkansas Rowden 2088, 
D and P.L. 6, Express 121, D and P.L. 4, Cleveland 64, Arkansas Rowden 2119, 
Wilson Type Big Boll. 
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40fc Timvam Notbs ok Plakt Diseases ik Pebu. By E. V. Abbott. {Phyith 
path,, xxi., 11, 1931, p. 1061. Abstr. from Mev. App, Mycol,, xi., 4, 1932, p. 225,) 
Cotton wilt (F, vaswfectum) }B rapidly becoming so serious that several plantations 
in the Bimao and Carabayllo VaUeys have been abandoned. The American 
Upland varieties Bowden Bowden 2119, Super Seven, Dbde Triumph, and 
Express, which have shown resistance to wilt in the Umted States, all proved 
more susceptible at Lima than the native Tanguis. In the coastal valleys cotton 
is liable to attack by Erysiphe mcdachroB, sometimes causing partial defoliations 
but occurring too late in the season to do much damage. AUemaria leaf-spot 
killed five acres of cotton seedlings near Lima in 1929. 

[Cf, Abstr. 247, Vol. VII., 1930.] 

402. Plakt Pathology at the Tbnkessbh Station. By J. A. McClintock and 
C. Sherbakoff. (Tcnn. 8ta, Rpt., 1930. Abstr. from Exp, Sta, Bee., 65, 9, 1931, 
p. 840.) Cotton plants affected with Verticillium wilt dropped their top leaves 
first, Uie lower branches retaining their foliage for some time and the roots remain¬ 
ing green for a long period, whereas in the ordinary wilt the leaves wither grad¬ 
ually over the whole plant, and by the time they abscind the bark near the soil 
and the roots are dead. No Upland variety of cotton proved resistant to this 
disease, although some difference was evident, giving hopeful prospects for selec¬ 
tion work. 

494. Seed Micbo-oboanisms. By T. B. Lathe and V. Subrahmanyan. (J. 
Ind. Inst, 8c%,, 14A., 1931, p. 119. Abstr. from 8umm, of Curr, Lit., xii., 1, 1932, 
p. 16.) A study of the nature and distribution of micro-organisms associated with a 
Ul'ge number and variety of seeds, incjluding seeds of Ooasypium herbaceum, has 
shown that the micro-organisms are all derived from the soil, and that none of 
them is specific to any of the seeds. Treatment with heat or antiseptics does not 
sterilise the seed-coat completely, but leads to the selection of one or more resis¬ 
tant forms which are not generally specific to the seeds from which they are iso¬ 
lated. There is no direct evidence that hving organisms are present in healthy 
seeds. Sterilisation of the seed-coat does not affect either germmation or develop¬ 
ment of the seedling provided the last traces of the antiseptic are removed. Ad¬ 
dition of active cultures of specific organisms does not help germination, but may 
prove inimical to the growth of the seedling under certain adverse conditions. 
The presence of micro-organisms within or without the seed is not necessary for 
the production of lactic acid, which is found in minute quantities inside aU ger¬ 
minating seeds. Treatment with nutrients, stimulants or toxics does not generally 
evoke a similar response from seeds and associated bacteria; conditions favourmg 
one form of life may be distinctly inimical to the other. Under natural conditions, 
seeds and soil micro-organisms are inevitable associates which are physiologically 
unrelated and live independently of each other. 

405. A PowDBBY Mildew (Erysiphe malachros) ok Cotton ebom Pebu. By 
E. V. Abbott. (Mycologia, Lancaster, Pa., xxiv., 1, 1932. Noted in Int. 
Bev, Agr,, Borne, xxiii., 2,1932, p. M28.) 

406. The Fobmahon op “ Diamond Spot ” Stains by Mildew Fungi. By 
L. D. Galloway. (J, of Text, Inst,, xxii., 10, p. T494.) 


GENERAL BOTANY, BREEDING, ETC, 

407, Development in Plant Genetics. By J. H. Neethling. (Farming in 
8, Afr,, vi., 71, 1932, p, 486.) A clear and simple account of the development 
of the science of genetics, written for the farmer. 
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UMl Tbs Sttbsiduey H^oi>8 m Tax BaxiaiKa Am Bcamrrma LmamoA* 
TXOH 07 CoTTOK. By A. Buokiiia. (Bull, Sd. Be$, C<M, InH,^ TaslikAat, Nob. 7-8, 
IdSl, p. 29. Abstr. from PlwiU Brewing Ahstracta, ii., 2,1932, p. 78.) T2i6 auo* 
oesB of any breeding work depends on the wealth of diveraity of the original 
material. For this reason expeditions have been made and a collection built 
up which embraces all the diversity of all the cotton-growing countries of the 
world. 

Among the material collected are varieties which, under the conditions of 
Central Asia, show no signs of boll-production until advanced autumn. Over 
500 specimens of these are under investigation, and they possess a great number 
of very valuable characters. Some have large bolls weighing up to 8 g. Early 
ripening Egyptian types with bolls weighing 3-3*5 g. have appeared. Many of 
the late tyx>es have proved highly drought-resistant, suitable for poor soils, and 
resistant to a variety of diseases. Ihe only difficulty is in inducing them 
to flower. For this purpose various methods have l^n tried: (1) Trans¬ 
plantation after indoor germination during the spring frosts. A lengthening 
of the period of vegetation of two to three months was thus obtained, and some 
of the late varieties were brought successfully to maturity. (2) Greenhouse 
cultivation of plants which in the field have failed to give seed. Various dis¬ 
advantages of this method are enumerated, and it is only used to a limited extent. 

(3) Grafting. By grafting on to early varieties, late ripemng plants can be greatly 
accelerated in their maturity. Late plants which have not matured in the field 
are also grafted on to plants growing in the greenhouse, and so brought to maturity. 

(4) Cuttings—^with the object of enabling late ripening forms to complete their 
period of maturity in the greenhouse, and also as a means of multiplying rare 
plants or valuable heterozygous plants obtained by hybridization—e.^., in the 
case of interspecific crossing—^the hybrid 0, hirsutum x G. barbadense being an 
example. The method of taking the cuttings is briefly described. Many 
groups of cotton— e,g., Ooasyptum punctatum —are not capable of vegetative 
propagation m these ways, and suffer severely even from transplanting; in no 
case were the results fully satisfactory, and the search for better methods is 
being continued. (5) Length of day treatment. The cotton plant has been 
shown to be a short day plant, and by artificially reducing the period of insolation, 
flowering and ripening can be very much accelerated. In this way perennial 
cottons have been made to flower simultaneously with the local ones and valuable 
mxMSses effected—c.gr., Egyptian with large-boll^ forms of O, peruvianum —^result¬ 
ing in a considerable rise m boll-weight of the early Egyptian types. The progeny 
are now in F^ and are bemg further analyzed. 

409. Efpbots of High Soil Moistitbe and Lack of Soil Aeration upon 
Fbuitino Behaviour of Young Cotton Plants. By W. B. Albert and G. M. 
Armstrong. (Plant Physiol., 6, 8, 1931, p. 585. Abstr. from Exp, Sta. Rec,, 
65, 9, 1931, p. 825.) Cotton grown with high soil moisture conditions shed a 
larger percentage of fruit buds than plants under soil moisture conditions nearer 
optimum. Such increase in shedding was associated with the lower percentage 
of oxygen and higher percentage of carbon dioxide observed in flood^ plats in 
contrast to unflooded plats. 

410. Root Constriction of Cotton Plants in the San Joaquin Valley of 
California. By J. W. Hubbard. (J. of Agr. Res., 44, X, 1932, p. 39.) Constric¬ 
tion was found to occur m a light sandy soil that had npt b^ irrigated after plant¬ 
ing, and if not too severe, was removed by subsequent irrigation. 

411. Parthenogenesis in Cotton. By B. Balasubramaniam. (Madras Agr. 

19, 1931, p. 509. Abstr. from Plant Breeding Abstracts, ii., 8, 1932, p. 109.) 

The method used in making the crosses is described. A large number of crosses 
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ime ttuuie heitwwn OoB^ypium iMoum and 0. hirsutum. In the early etagee 
tlie hruite developed well and only between the 20th and 30th days did pro- 
noonoed shedding set in. An ezaniination of the fruits showed that seeds of 
normal character and size had developed, although the interior was not compbtdiy 
filled up and the embryo was imperfectly developed. Growth curves were 
compared with those for normal fruits. These showed an abrupt cessation in 
growth at the end of three weeks. A very small number of good seeds was pro¬ 
duced. To test the possibility of their having arisen by parthenogenesis, various 
plants of O, indicum were emasculated and the whole staminal column was re¬ 
moved. Out of 700 such flowers seven produced bolls, and of these four gave 
good seeds with lint. Flowers treated in such a way gave no more mature 
bolls and seed when dusted with pollen of the same variety or left imcovered, 
and the author is of the opinion that the seeds previously formed were the result 
of parthenogenesis. Cytologioal studies to test this are being undertaken. 

412. Fertility in Hybrids between New and Old World Cottons. By 
S. C. Harland. {Nature, VoL 129, No. 3254, 1932, p. 398.) The first hybrid 
between Asiatic and New World cottons (n==13 x n = 26) was recorded and 
described by Zaitzev {Agr. J, Ind., xx., p. 213; xxL, p. 460; xxii., p. 155). The 
parentage of this cross was Oossypium herhacmm (female) by G. hirauium (male), 
and the resulting plants were, without exception, completely sterile on both 
female and male sides. Other workers have since confirmed Zaitzev's results. 
Since 1926, several thousand crosses between Asiatic and New World cottons 
have been made at this Station, using various races of each, both as female and 
male. Using Asiatics as female met with no success. Apparently sound seeds 
v^ere often obtained, but these contained only minute, shrivelled embryos. Using 
New World as female, two hybrids were produced, and one of these, G. harha^ 
dense, L. x 0, at^oreum, var. san^inea, although sterile on the female side, 
has proved to possess some functional pollen grains, since it will cross with G. 
harhadense. A detailed account of this interesting hybrid will be presented at 
a later date. The F^ showed a flower “ yellow, with a red flush at the petal edges, 
spot intermediate between the parents ” and colour of leaves red but intensity 
reduced. In inter-Asiatic crosses, the complex red leaf, red flower, intense 
petal spot is inherited as a single unit character. Back-crosses were successfully 
made to various types of G. barhadense. Ultimately, eight healthy plants were 
raised to maturity. Of these eight plants, five showed the red-leaved character 
of arhoreum, with a var 3 dng amount of red in the flower. This indicates that 
an Asiatic chromosome, or that part of it containing the red f sector (R), was carried 
by some pollen grains. A considerable weakening of the effect of the R factor 
was found in some of the plants. Back-crossing with a Now World type results 
in the Asiatic modifiers being eliminated or replaced by New World factors, since, 
if the Asiatic modifiers had been represented in G. barbadense, there would have 
been no reduction in flower colour or spot intensity. It is further evident that 
the R modifiers must be present in an almost homozygous condition throughout 
the Asiatic cottons, since they exhibit little or no segregation in inter-Asiatic 
orosees. The eight back-cross plants were again back-crossed with G. barbadense 
of vifcrious types in both directions. Three plants proved to be fertile on both 
female and male sides, and several seedlings from the second back-cross are now 
being studied. The great increase in fertility of the plants in the first back-cross 
suggests that one or more Asiatic chromosomes may be capable of functioning 
in a New World plant body. If this surmise is correct, the way is opened towards 
the synthesis of new types of cotton combining the desirable economic characters 
of the New and Old World groups of cottons. The cytology of these hybrids is 
being investigated by Dr. A. Skovsted at the Research Station, Trinidad. 
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iU. BBaaDZNO of I>iSBASS-Bi»iBTijrr Crops. By T. B. Mehta. (Affr, md 
Lm8toch in India^ i., 6,1931^ p. 618.) A very readable disousdon of the principles 
that underlie this subject, given under the following heads: Introduction; Geoeral 
ooDBiderationB; Prevention of diseases; Plant disease a heavy tax; Mendehsm 
and disease resistance; Breeding disease-resistant plants; Breeding of wheats 
resistant to rust; Some obstacles; Selection; Some achievements; Breeding 
with reference to different crops; Nature of disease resistance; Disease resistance 
against other agencies; A word of caution; Summary and conclusions. 

414, Praotioal Plant Breeding on a Theoretical Basis. By W. Dix. 
(In German.) (J. Neumann. Neudamm, 1931. Abstr. from Plant Breeding 
Abstracts, ii., 2, 1932, p, 98.) The book under review is a somewhat original 
contribution to the existing literature on plant breeding. It is written very much 
from the point of view of those who follow the German methods of plant breeding, 
where much of the breeding is in the hands of commercial organizations or private 
breeders. It takes the form of a series of discussions on different problems which 
concern the breeder, which incorporate a more or less popular explanation of the 
problem for those not versed in the science, and deliberations on various aspects 
of the problem, in which the practical side is emphasized and illustrated by ex¬ 
amples frequently drawn from the author's personal experience. Many of the 
problems are regarded from an original point of view, and new explanations €kre 
offered for a number of phenomena. 

416. Inheritance op Seed Weight and Lint Index Related to Hbredit- 
ABiUTy OF Lint Percentage in Cotton. By J, O. Ware. (J. Amer. 8oc. 
Agron., 23,1931, p. 677. Abstr. from Plant Breeding Abstracts, ii., 2,1932, p. 80.) 
Earlier work had shown that in crosses between (A) Pima x Winesap, (B) Pima x 
Upright, and (C) Winesap X Sea Island, low lint percentage was intensified in 
A and B, but that high Imt percentage was mcompletely dominant in C. These 
results are now further analyzed, and more data are provided on seed weight 
and b'nt index. Hybrid vigour, affecting seed weight, was found to account for 
the low lint percentage m the A and B crosses. The parents of the C cross were 
not genetically pure for this character. When the weight of Imt from 100 seeds 
was taken as a standard, dominance was incomplete m the of A and B and 
complete in C. No (or hardly any) hybrid vigour in Imt index was shown m A, 
B, or C. The investigations were continued in back-crosses and the Fg generation. 

416. Interspecifio and Intbrgenebic Hybridization in Relation to 
Plant-Breeding. (Issued by the Imperial Bur. of Plant Genetics, Cambs., 
1932. Price 2s.) A useful bibliography that “ makes no claim to completeness, 
but only to be a very general survey of the literature on a vast and mtrioate sub¬ 
ject, and an indication of its mam features.” 

417. The Value op Hybridization in the Improvement of Crops. By M. 
Heynes-Wood. (Calcutta Bev,, March, 1932.) An essay dealing with the crops 
of India. 

418. (i) Chromosomes op Coiton, Inheritance op Flower, Fruit, and Seed 
Charaoteks. (Der ZUchter, 4, 1932, p. 9.) 

(ii) Inheritance op Vegetative and Physiological Characters in Cotton 
AND A Discussion op Further Questions relating to the Genetics op 
Cotton. By H. Emme. (Der Zuchter, 4, 1932, p. 39. Abstr. from Plant 
Breeding Abstracts, ii., 8, 1932, p. 139.) A brief but comprehensive review (in 
German) of the published work on the classification, chromosome numbers and 
genetics of cotton. 
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Ut, ot Cobolla CoLOtm ik Sohx Indian Cottons. By G. L. 

Kotinr €t oi. (Ind. Jmr. of Agr, 8ci,, L, 6, 1931. p. 677.) 8ufnmary.--Oro6BeA 
were made in 1926 and 1926 between white-flowered and red-dowered and yellow 
and red flowered cotton plants. In the generation, the colour of the oorolla 
was red, though the intensity was not as much as that of parent, some dilution of 
colour being apparent. In the case of the yellow-flowered and red-flowered 
plants segregation in the was according to the simple Mendelian ratio, 3:1. 
In the case of the white-flowered and red-flowered plants segregation was on the 
basis of 9:3:3:1 ratio. Fg segregation further proved the assumed hypothesis. 
Harland’s explanation that yellow-flower colour is inherited on the basis of 
39:9:16 ratio, involving 3-factor pairs, does not seem to be tenable from the data 
obtained in the crosses herein reported. 

420. Cotton Notes. By J. B. Hutchinson. {Trop, Agriculture^ ix., 4, 1932, 
p. 126.) Inheritance of Corolla Colour in Some Indian Cottons. Mr. Hutchinson 
discusses this paper by Kottur, Mundkur, and Maralihalii, on the mhentance of 
two genes R and Y, controlling the formation in the corolla of red (anthocyanin) 
and yellow (flavone) pigments respectively. The position is reviewed in some 
detail, especially with reference to the manner in which the yellow colours are 
produced, whether by Harland’s basic gene or by Kottur’s dilution h 5 rpothesi 8 . 

[C/Abstr. No. 149, Vol. I., 1924; No. 676, Vol. VI., 1929; No. 696, Vol. VH!., 
1931, and 419 above.] 

421. Maaead Cotton. (6th Congr. Intemat. d'Agric. Trap., 1930. Abstr. 
from Plant Breeding Abstracts, ii., 3, 1932, p. 139.) After a very brief indication 
of the origin of Maarad cotton by selection from Pima, itself a mutation from the 
I'gyptian variety Mit Afifi, the qualities of the cotton are described and the views 
of the Bpumers quoted. It has given yields of 33 per cent, more than Sakel. 
(Giza 7 gives similarly high yields.) Its staple is longer than Sakel by 2-3 mm. 
and finer, its ginning outturn 2-3 per cent. more. It is more resistant to wilt 
than Sakel, is earlier and less attacked by pink boUworm. Its root sjrstem is 
shallower and it is somewhat less resistant to drought. In 1928 it was superior 
in strength to Domains Sakel, although in previous years it had been not so 
strong. 

422. Inheritance in Grain Sorghums, Corn, and Cotton. By R. E. Karper 
et al. (Texas Sta. Rpt., 1930. Abstr. from Exp. Sta. Rec., 66, 1, 1932, 
p. 22). In regard to cotton it is stated that when seeds of a virescent yellow 
strain were irradiated (X-ray) at different dosages, and then grown in the green¬ 
house, it was found that cotton seed could withstand a very heavy dosage of 
X-rays. While 100 kilovolts 5 milliamperes applied for 1 hour at a distance of 
17 cm. did not decrease germination, the heavier treatment produced many 
dwarfed individuals. When transplanted to the field these plants developed as 
dwarfs, the extra dwarfs attaining a height of only 6 to 8 ins. The many chimeras 
produced in the leaves indicated somatic changes which were probably due in 
some cases to gene mutations an<l in others to chromosomal aberrations. Six 
plcuits from the okra leaf X-rayed lino developed loaves intermediate in shape 
between okra leaf and normal leaf. This mtermediate shape is typical for the 
heterozygous condition, and indicative that one of the genes for okra loaf was 
changed to the gene for normal loaf. 

FIBRE, YARN, SPINNING, WEAVING, ETC. 

428, Baumwollb. By G. Krfinzlin and A. Marcus. (Berlin: Deutscher Ausland- 
verlag Walter Bangeri, 1931. Price RM.6. Abstr. from Bull, of Imp. Inst, xxx,, 
1, 1932, p. 104.) This little work deals in a concise but practical manner with 
ootton and its |uroduction. 
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191 Cotton Ensxubch and Aoadbmio Pbtsios. Bj V, T. Fierce. (/. «/ 
Tex$. xxiii.» 9,1932, p. 9.) Writt^ to enable the academic mind to appre¬ 
ciate, tmderstand, and le-interpret the problems of technology, and the indns- 
Imlist to understand the view-point of the research worker. 

426. Thb Molboulab STRtroTtJEB OP Textile Fibres. By W. T. Astbury and 
H. J- Woods. {J, of Text, Inst,^ xxiii., 2, 1932, T17.) 

426. Staple Febbb-Cuttinq Apparatus. By Br. Celanese Ltd., London, F. C. 
Hale, and W. H. Kimpton. (E.P. 359,511 of 16/6/30. Abstr. from J, of Text. 
In8t,y xxiii., 2, 1932, A69.) Describes cutting apparatus, in which filaments are 
fed laterally into the nip of a pair of overlapping circular knife-edged discs which 
co-operate to sever them. 

427. The Stapling of Cottons. Laboratory Methods in Use at the Sheblby 
Institute, 1931. By Gladys G. Clegg. (J, of Text, Inst,, xxiii., 2, 1932, T36.) 
A valuable account, demonstrating the variability of cotton as a raw material, 
and describing a method of measuring some of the variables. 

428. The Testing of Yarns and Fabrics. By H. P. Curtis. (Pubd. by Sir 
Isaac Pitman and Sons, Ltd., London. Price 58. net. Abstr. from J, of Text, 
Inst,, xxiii., 1, 1932, p. 8.) The tests mentioned are those which may be carried 
out by persons with little or no knowledge of scientific technique. The illustrations 
of various testing appliances are very good. The book contains a short glossary 
of textile terms used in the text. 

429. “ Simplex** Fibre Identification Device. By Stab. 0. Jansoone. (Bev, 
Fit, et Tiss,, 17,1932, p. 32. Abstr. from Summ, of Curr, Lit,, xii., 6,1932, p.l75.) 
The “ Simplex ” apparatus for the identification of textile fibres works on a 
physical principle (apparently electrostatic). It is claimed that cotton, wool, 
weighted and unweighted silk, and the different types of rayon can be identified 
and can be detected with certainty in mixtures by the use of this device, and that 
only a few seconds are required for each test. 

480. The Cotton Paradox. What is the Immature Cotton Fibre, and the 
Possibility of its Use in the Textile Industry. By W. S. Federow. (In 
Russian.) 

431. Maturity, Fineness and Strength of Cotton Fibre. By W. S. Federow. 
(Issued by All Union Res. Cotton Inst., Tashkent, U.S.S.R., 1931.) A detailed 
paper, in Russian with abstract in English, in which the methods of determining 
the chief properties of the cotton fibre—^ripeness, fineness, and strength—are 
examined. 

432. Immunized Cotton and its Uses. By C. E. Mullin and R. L. McGee. 
{Text, Bee,, xlix., 684, 1931, p. 73.) A review of the patent literature covering the 
manufacture of immunized and passive cottons, dyes for, and dyeing and printing 
these materials. 

433. The Determination of Sample Size for Diameter Measurbbo&nts m 
Cotton Fibre Studies. By O. A. Pope. {J, Agr. Bes,, 43, 11, 1931, p. 957.) 
The object of this paper, which is well funushed with graphs and tables of statistics, 
is to determine the smallest number of individual fibre diameter measurements 
that would constitute a statistically reliable sample. About 100 is the number 
regarded as giving a safe margin. 

434. Single Process opening of Cotton. By F. Coop. (Text, Bee., xlix,, 
686, 1032, p. 39.) Brien/. the system consists of a series of opening machines 
coupled together as a single nnit, the cotton being delivered loose as distinct £rom 
a. lap, and conveyed to either ^ne or two hopper feeders, these being coupled to 
single beater scutchers forming a 2%p which passes direct to the card. 
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in. (Tottok Ommso Ukcsnstva, By J. L. Buflhtoti and C« Sch(^d (Bolton). 
(S.P. 865,752 of 29/12/30. Abstr. from 8umm, of Curr, LU,, sdL, 6,1932, p. 162.) 
The ef^ectiTenefis of machines for the preparatory treatment of hbrons textile 
materials, such as hopper bale breakers and hopper feeders, is increased by 
interposing between the inclined spiked lattice with its co-operating stripping 
roller and the endless spiked lattice conye 3 ring member, a f^ mechanism to 
which the fibre is guided and through which it is passed in such a way that it is 
lightly held by the feed mechanism so as to delay it slightly whilst it is presented to 
the endless spiked lattice conveying member to imdergo a supplementary opening 
and combing action by engagement with the spiked lattice member. 

486. Ck)TTON Opbhiko Machine Gratinq Cleabino Device. By J. Greenhalgh 
and Sons, Ltd., and R. and J. Greenhalgh (Oldham). (E.P. 366,200 of 5/12/30. 
Abstr. from Summ, of Curr, Lit, xii., 6,1932, p. 162.) Describes improved moans 
to prevent clogging of the air outlet gratings of cotton opening and cleaning 
machine. 

487. Cotton Opening and Cleaning Machinery: Lay-out. By B. Kirschner. 
{Textilher, 12, 1931, and 18, 1932. Abstr. from J. of Text. Inst, xxiii., 4, 1932, 
A169.) The improvement of cotton cleaning equipment is discussed, and schemes 
of machinery combination for fibre of different type and quality are shown dia- 
grammatically. 

488. Automatic Wept-beplenishing Looms. By K. Sakamoto (Hamamatsu, 
Japan). (E.P. 369,488 of 18/7/30. Abstr. in J. of Text. Inst., xxiii., 2, 1932, 
A81.) 

489. In Favour op Automatic WEAViNa, By M. Prooter-Gregg, (Text. 
Bee., xlix., 586, 1932, p. 37.) Discusses the question of hours and of wages. 

40. Automatic Wept-replenishing Mechanism. By J, Whittaker (the late) 
and Whittaker Automatic Looms Ltd., Blackburn. (E.P. 369, 166 of 30/9/30. 
Abstr. in J. of Text Inst, xxiii. 2,1932, A80.) 

441. Automatic Looms; Effect on Indian Cotton Mills. By B. B. Joshi. 
(Indian Text. J., 42, No. 493, 1931. Abstr. from Summ. of Cnrr. Lit, xii., 
8, 1932, p. 88.) The advantages of automatic looms are outlined and figures 
showing estimated savings in costs of production are reproduced. One estimate 
is supplied by the British Northrop Loom Co., who calculate a return of 27 per 
cent, on the extra capital outlay under Indian conditions. The author does not 
accept a figure of more than 6 per cent., whilst the Cotton Textile Industry 
Inquiry Committee in 1927 claimed that automatic looms would not pay in 
In^a. The necessity for technical ability is pointed out and the reorganization 
of labour involved in the introduction of automatic looms is discussed. 

442. Shuttleless Loom. By C. H. Baddeley (Bradford). (E.P. 363,219 of 
14/2/31. Abstr. in Summ. of Curr. Lit, xii., 8,1932, p. 64.) 

448. Automatic Looms ; Tests. M. Procter-Gregg. (Text. Weekly, 8, 1932, p. 662. 
Abstr. from Summ, of Curr. Lit, xii., 6, 1932, p. 164.) Tests were carried out 
with Northrop looms, Toyoda looms, Stafford looms, Wliittaker weft replenishing 
attachments, Terry weft replenishing attachments, Gawsworth looms with con¬ 
tinuous weft supply, and ordinary Lancashire looms, usmg forty looms in each 
case. The cloth was the same on all looms, and was made from 24’s yam with 
66 picks and 59 ends per inch, 34^ inches wide, 117 yards to the piece. Difficulties 
were experienced with the Gawsworth and Terry looms, and after weaving off 
a few beams both types were omitted from the test. Figures showing the lengths, 
widths, and weights of the cloth, and speeds, efficiencies and productions are given 
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for the other looms. The NorthTop looms showed the highest effideno^r and tlie 
least variation in the cloth ptodnoed. From the records of the test and basing 
automatic loom organization on the taokler’s set, it is shown that the number of 
looms per operative is 10 Northrop, 6| Toyoda, 7 Stafford, 6 Whittaker, and 34 
ordinary. The production per weaver per week, in pieces of cloth of 117 yards, 
works out to 82,41, 61, 29, and 74 . 

444 . Utiliziko Wastu Matebials. {Text, Bee,, xlix., 687,1932, p. 85.) Speaking 
with reference to the new process for utilizing waste materials for making yams 
of the worsted type, which has been evolved at the Bradford Technical College, 
Professor Midgley states that there are six instances in Lancashire where the pro¬ 
cess is receiving attention. One firm is putting down £10,000 worth of new machi¬ 
nery for the process, using it in conjunction with cotton spinning. 

446. Cotton Veneer Wall Coverings. (Int. Cott, BvU.^ x., 87, 1931, p. 141.) 
A new use for cotton cloth has been developed recently in the United Stat^ in the 
shape of a combination of rare and costly wood veneers backed by cotton material. 
This is increasing in favour with architects and decorators to replace solid wood 
panelling in offices, private homes, hotels, restaurants, yachts, showrooms, as 
well as passenger lifts, etc. 

446 . Textile Ftbres and their Use. By K. P. Hess. (J. P. Lippincott Co., 
Chicago, Philadelphia, and London, 1931. Price 10s. fid. Abstr from BttU, 
of Imp, Inst, xxix., 4 , 1931, p. 496.) Consideration of the textile fibres is restricted 
to the five fibres of which most clothing and household fabrics are composed 
—^viz., wool, silk, cotton, linen, and rayon. 

447 . Cotton: New and Extended Uses. By G. A. Sloan. {Text, World, 80 , 
1931, p. 1597. Abstr. from J, of Text, Inst,, xxiii., 1, 1932, A55.) A review of 
the uses of cotton and the directions in which its use may be extended. Some 
indications are given of the consumption of cotton by various industries in the 
U.S.A. 

448 . Loose Cotton Colorimeter. By D. Nickerson. (J, Opt, 80 c, Amer,, 
21, 1931, pp. 640 and 643. Abstr. from J, of Text, Inst, xxiii., 1, 1932, A42.) 
Diagrams of the instrument and the optical system are given. The measurement 
of colour in terms of hue, brilliance and saturation is discussed. 

449 . Raw Cotton: Colour. By D. Nickerson. {Amer Dyes, Bep,, 81 , 1932, 
p. 4. Abstr. from Summ, of Curr, Lit, xii., 5,1932, p. 139.) The variations in the 
colour of raw cotton and their importance in grading and in bleaching and dyeing 
are discussed, and an indication is given of the research on colour measurement 
and standardization, for which the author’s colorimeter was designed. 

[Cf, Abstr. 448, above.] 

460. Cotton, Adsorption op Neutral Salts by. By A. Lottermoser and W. 
Honsch. {KoUoid Z,, 67, 1931, p. 206. Abstr. from Summ. of Curr, IM,, xii., 
1 , 1932, p. 19.) The amounts of lithium chloride, sodium chloride, potassium 
chloride, calcium chloride and jiotassium thiocyanate taken up by cotton have been 
measured, and curves constructed showing the variation in the amount with time. 
In the case of lithium chloride the curve shows a minimum after a period of 30 
hours. For the other salts the curve shows a maximum after 30-48 hours. The 
relation between the amount of salts taken up and the concentration of the solu¬ 
tion is also shown graphically. 

461 . Cotton Spinning Mill Testing. By “Essbee.” {Text, Bee,, xlix., 
687 , 1932, p. 31; 688 , p. 34.) Describes blowing room, comher, drawing sliver, 
Ispeed frame and yam tests, and testing for moisture. 
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IM. OFmisrmn: Ihditstbul EvnomroT. By S. Wyatt. (J. Nat. Inst. Ind. 
PsycM.f 6 , 1932. Abstr. from Summ, of Ourr. LU., xii, 4 , 1932, p. 118.) Deals 
with the desirable and tindesirable factors associated with conditions of work. 

4M« DiDinsiBHiiaNO Fobms of TEismsBiNa in Cotton Yabns. By N. Ellis. 
(Text. J2ec., xlix., 686,1932, p. 29.) 


TRADE, CO-OPERATION, ETC. 

464 . Cotton Year Book, 1932. (Published by Teaii. Mercury, Manchester, 
Price 7s. 6d. net. Abstr. from J, of Text. lust., xxiii., 3, 1932, p. 48). This is 
the twenty-seventh issue of an annual now well known and appreciated. Surveys 
of development have been included, and will be welcome additions to this reference 
book. 


456 . Lancashirb Cotton Pageant. We have received the prospectus of the 
Lancashire Cotton Pageant which is to be held at the Belle Vue Gardens, Man¬ 
chester, from June 26 to July 9. It is being elaborately staged on a scale never 
before attempted, and will depict the story of cotton through the ages. There 
will be 12,000 performers, and the pageants will represent the following among 
other subjects: A Persian Market Scene; The Court of William the Conqueror; 
A Cotton Plantation; The Age of Inventions; The Progress of Transport; 
Lancashire Market Day; Lancashire at Work; Lancashire at Play. The Pageant 
Book may be obtained (price la. 4d. post free) from the Pageant Book Office, 
Belle Vue, Manchester. 

466 . The Cotton Trade and Industrial Lancashirb, 1600-1780. By A. P. 
Wadsworth and Julia do L. Mann. (Published by Man. Univ. Press. Price 
26 b. net. Reviewed in J. of Text. Inst, xxii., 12,1931, p. 197.) This very appre¬ 
ciative review ends as follows: Such an admirable piece of historical research 
is bound to inspire others to take a hand in unfolding the whole story of textile 
developments. For the technician it is also sure to yield a new pride in hi» 
craft.” 

467 . The Cotton Industry in 1931. By W. H. Slater. (Text. Rec., xlix.. 
686, 1932, p. 26.) Discusses among other matters the question of more looms, 
wages and hours, the state of trade, and the general outlook for the industry. 

468 . Some Suggestions for the Cotton Trade. (Text. Rec., xlix., 686 , 1932, 
p. 23.) Points out the need for revision of the whole question of prices, with 
the other changes which this will involve. 

469 . World’s Cotton Consumption and Stocks. A Half-Yearly Stook- 
TAKiNG. By J. A. Todd. (Man. Ouar. Coml., 19/3/31, p. 205.) A good general 
account with graphs and tables of figures. 

460 . Cotton Trade Prices: Effects of Sterling Depreciation. By W. H. 
Slater (Text. Weekly, 8, 1931, p. 370. Abstr. from Summ. of Curt. Lit., xii., 1, 
1932, p. 24.) Index numbers of cotton trade prices and price comparisons of 
silver in terms of gold and cotton piece-goods are given, together with a. graphical 
analysis of the more important price indices. 

461. ** Outside Growths ” Cotton: Consumption. By J. A. Todd. (Man. 
Quar. ConU., 28, 1931, p. 606. Abstr. from Summ. of Curr. Lit., xii., 1, 1932, 
p. 2.) An attempt has been made to analyze the world’s consumption of outside 
grovi)lis of cotton, distinguishing between foreign and Empire cottons. A 
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geocmd table gives details of the world’s oomunptioQ of Amerioaii, Indian^ and 
Egyptian cotton, and snndxies split up into Empire and ** others,^’ for the seasons 
1926-26 onwards. 

462. Cotton Fbioids and PABmsis, Ebosnt Moviatairrs nr. By J. A. Todd. 
Text. WeeMy, 8, 1932, p. 636. Abstr. from Summ, of Curr. Lit, xii., 6, 1932, 
p. 164.) The Liverpool-New York disootmted prices and parities for American 
cotton and the Alexandria-New York parities for Egyptian cotton are given for 
each Tuesday and Eriday since September, 1931. The fluctuations are shown by 
curves, and their causes are discussed. It is pointed out that Indian cotton is 
present apparently much too high-priced in relation to American,whilst Eg3rptian 
cotton, especially Uppers, is relatively very cheap. 

468. Etudes Eoonomiques ; Production du Cotonet sa Consommation dans lb 
Monde. By J. Ausset. (Coton et CvU. Colon., vi., 2, 1931, p. 149.) A simple 
statistical accoimt of the position up to 1930-31. 

464. The Crisis in the Cotton Industry and the World Crisis. By A. 
Siegfried. (Irtt Cot. BuU., x., 87, 1931, p. 16.) A thoughtful discussion of the 
subject imder the following heads: (1) The world-wide economic crisis; (2) the 
crisis in the cotton industry in relation to the general world crisis; (3) the evolu¬ 
tion of the crisis. 

466. The World’s Cotton Position. By J. A. Todd. {Int. CoU. BuU., x., 
87,1931, p. 136.) The fall in prices is attributed to the restriction of consumption, 
and the relative consumption of American and outside growths is disoussed. 

466. Cotton Propaganda. By P. Schleich. (Int. CoU. BuU., x., 87, 1931, 
p. 8.) The general outline of the contents of this paper is indicated by the 
first paragraph: Cotton propaganda means more than a mere advertising stunt: 
it is rather a combination of actions to be commenced in the various processes 
of manufacture, with the aim of a permanent ‘ renaissance ’ of the cotton 
industry, which may be classified under three headings: (1) Increased improve¬ 
ment in output and quality on the part of the industry in order to make cotton 
goods a more suitable subject for propaganda and more interesting and attractive 
to the consumer. (2) The finding of new uses for cotton or cotton goods. (3) Exe¬ 
cution of a predetermined * propaganda campaign * on the basis of headings 
land 2.” 

467. 'The Retailer’s View oe Textiles. By J, G. Williams. (Text, Bee., 
xlix., 588,1932, p. 39, and subsequent issues.) Discusses the subject under three 
heads: Why and how do the general public buy the goods in the shop ? What 
comments have the buyers for the retail trade to make on the goods oflered ? 
What are the common grounds for dissatisfaction against textiles on the part 
of members of the public 7 

468. World Alterations in Textile Raw Material Supplies. By Dr. 
A. Niemeyer. (Text. Bee., xlix., 588, 1932, p. 32.) 

469. Cotton Piece Goods: Exports to South American Markets. By 
W. H. Slater. (Text Weekly, 8, 1931, p. 222. Abstr. in J. of Text. Inst,, xxiii., 
1, 1932, A66.) 

470. Technical Terms in the Textile Trade. By E. Midgley. (Fubd. by 
Emmott and Co., Ltd., Manchester. Price 12s. 6d. net. Abstr. in J, of TeaA. 
Inst., xxiii., 8, 1932, p. 47.) 
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MlSCELLANEOUa. 

# 71 . Thb Impbbial Oollbgb of Soibnoe akd Tbohbology. We hare reoeired 
a copy ci the 24th Ann. Bpt. of the Governing Body for the year 1931. The 
paet year has seen some reorganization and some extension of the eduoational 
work of the College, which otherwise has been marked by stecwiy development 
on established lines. The completion of the new wing, which was taken into 
use in January, 1931, increased the total possible number of residents to 101. 
Although the new wing was opened in the middle of the College session, 80 per 
cent, of the new accommodation was taken up immediately, and more than 
sufficient applications were received to ensure that from October, 1931, all the 
rooms would be in use. 

472 . Imperial College of Tropical Agrioulture, Trihidad. The Principal’s 
Report, 1930-31, describes briefly the research work that is being carried out, 
and states that steady progress has been made. The new Cacao Research 
Scheme has been launch^. Additional improvements have been made to the 
library which should result in ample accommodation being available for the next 
few 3mars. The total number of publications now in the library is 26,167. A 
list is given of some thirty-two papers published during the year, and the journals 
in which they appeared. 

In the report of the Advisory Dept, of Agriculture, it is stated that “ the 
Cotton Research Officer at St. Vincent, Mr. S. H. Evelyn, has made satisfactory 
progress in his work of developing good strains of ^ Island cotton in that 
colony, and has also visited St. Kitts and Montserrat in connection with the cotton 
crop and seed supply. Dr. Harland also visited Montserrat and submitted a report 
on seed selection work. The Department is greatly indebted to the Empire 
Cotton Growing Corporation for their valuable assistance in this respect.” 

478 . The Methods of Statistics. By L. H. C. Tippett. (Williams and 
Norgate, Ltd., London, 1931. Price 15s. net.) Modem statistical methods 
are developed from first principles, and their use is illustrated, so that students 
with little previous acquaintance with the subject may obtain a good working 
knowledge and understanding of the methods available. Although the examples 
are biological, the treatment is general, and should be useful to all who work with 
variable materials. The first chapters deal with frequency distnbutions and 
constants, and with the theory of errors, in orthodox manner, but in the later 
chapters the underlying theme is Fisher’s idea of the Analysis of Vanance; 
correlation is introduced as a special case of this. The author states that there 
are, of course, other ways of regarding the subject, but in his view its unity is 
brought out more by this than by any other method of presentation. The book 
is furnished with a good index and a list of references. 

474 . “ Commercial Oldham.” The Textile Exhibition number of this journal 
contains some interesting short articles, among which may be mentioned: The 
Future of the Cotton Spinning Industry,” by H. Boothman; “Oldham: Ad- 
vintages for New Industries,” by Dr. J. J. Williams; “ Salesmanship,” by Sir 
Francis Goodenough, C.B.E.; “India,” by Hamilton W. Kerr, M.P.; “The 
Fetish of Rationalization,” by A. Watson. 

478 . The Manufacturing Industries of the British Empire Overseas, 
Pt. VI.; Africa—West, East, and Central. (Pubd. by Erlangers Ltd., 4, Moor- 
gate, London, 1932. Price 7s. fid,) We have received a copy of this volume, which 
concludes the series of six monographs embracing the whole field of the British 
Empire Overseas, with the exception of the Irish Free State, India, and a few 
outlying countries in the Pacifio. In the preface the causes of the world crisis. 



m THE BMPIEB COTf OH OROWINO BEVmW 


are reviewed^ and the ixnportanoe of the Ic^hooming Impearial Ocmferenoe at 
Ottawa ie streBsed. The diffionltieB faoing the Ocmferenoe are disouBsed, and it 
is considered that if viewed imperially they will be overcome. 

Diagrams are included in the volume showing in a condensed form the present 
tarifis of all the British countries in Africa; comparative statistics of all countries 
in Africa, both British and foreign; a synopsis of the history and economic 
position of each British country in Africa, together with the imports and exports 
for the years 1926-30 of the principal goods. Statistics are also included, for 
the year 1930, of the imports of cotton manufactures into the British colonies 
in Africa, with the principal countries of origin. 

ADDENDUM. 

476 . Mbmoies of the Cotton Rbsbaeoh Station, Tbinidad. (Pubd. by the 
Empire Cotton Growing Corporation. Price 2 s. 6 d., post free.) The third number 
of Series A, Genetics, has recently been issued, and containB the following papers, 
reprinted from the Journal of Oenetica: 

The Genetics of Cotton. Pt. V. “Reversal of Dominance in the Interspecific 
Cross 0. harhadenae, Linn, x 0. hirautum^ Linn., and its Bearing on Fisher’s 
Theory of Dominance.” By S. C. Harland. Crosses of Crinkled Dwarf x Sea 
Island exhibit complete dominance of Sea Island, but in crosses with other 
Peruvian types, dominance is slightly disturbed, producing in Fj normals with 
a slight trace of crinkling and some variation of the Crinkled class in F^. A 
cross of Crinkled Dwarf x Upland gave an intermediate F^ with dominance 
becoming increasingly manifest in back-crosses of heterozygote to Upland, 
Selfed heterozygotes from the first back-cross produced in one case a family 
indicating true reversal of dominance, the ratio 3 Crinkled : 1 normal being 
obtained. Reversal of dominance persisted in the next generation from this 
family. Crosses involving Crinkled and O, aturiii gave F^ strongly crinkled, 
but a heterozygous Crinkled x G. aanguineum gave Fj only slightly crinkled. 
The bearing of the experiments on Fisher’s theory of dominance is discussed, 
and it is concluded that while the behaviour of Crinkled in Upland crosses is in 
accordance with the Fisher theory, the process by which genes modifying domi¬ 
nance are thought to have become homozygous in Peruvian involves the assump¬ 
tion that normals descended from hoterozygotes have replaced the original 
normal population. This assumption is thought to be improbable. 

Pt. VI. “ The Inheritance of Chlorophyll Deficiency in New World Cottons.” 
By S. C. Harland. The occurrence of relative chlorophyll deficiency in crosses 
between O. harhadenae and O. hirautum is shown to be dependent upon three 
pairs of factors, probably independently inherited, which are designated as 
follows: 

0 h».Qh» — Green deficient. 

— 

Modifying factors considerably affect the distribution of chlorophyll deficiency 
in the chlorophyll-deficient cla^, and within it was found a range from completely 
lethal to fully viable. The distribution of the chlorophyll-deficient factors was 
investigated in O. harhadenae, O, hirautum, and G. iomenloaum. O. harhadenae 
carried only (?^, G. hirautum always carried but was found in all 
three phases of the gene—and c***^^®. G. Umentoaum carried 
the combination with C****. 

Pt. Vn. “ Crumpled: A New Dominant in Asiatic Cottons Produced by 
Complementary Factors.” By J. B. Hutchinson. Two complementary factors^ 
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A Bad B, oam^ almonnal development, have been demonstrated in Asiatic 
cottons* A has been found in two strains of 0 , Nanking var. aoudaneMia ob¬ 
tained from the Sudan. B has been found in seventeen varieties of G. aidxnreum, 
0» Nanking, 0, herbaceum, and (?* obiuaifoUum, and in a strain of G. Stochaii from 
Sind. The existence of a number of modifying factors affecting the degree of 
expression of the “ crumpled ” character has been demonstrated. It was not 
possible to correlate either A or B with any character in normal plants. Examina¬ 
tion of sections from near the growing point of a “ crumpled ” seedling revealed 
no marked abnormalities. 


PUBLICATIONS RECEIVED 

We have to acknowledge the receipt of the following publications for the 

Library. 

From Edinburgh and Boat of Scotland College of Agriculture, 

Cabman, E. J. : The Life-Hiatory and Cytology of “ Didymium nigripea, Fr"^ 

Fenton, E. Wyllib : Poiaonoua and Milk-Tainting Planta, 

Robebtson, Majob E. D. S. : Symptoma and Firat Aid to Stock, 

From the Imperial Bureau of Soil Science, Bothamated, Herts. 

Keen, B. A., and Cashen, G. H. : Studies in Soil Cultivation. VI. The Physical 
Effect of Sheep Folding on the Soil. 

Schofield, R. K., and Scott Blair, G. W.: Bapid Methods of Examining 
Soils. I. Measurementa of Bolling Weights. 

Sen, a.: The Electrical Conductivity of Aqueous Soil Suspensions as a Measure 
of Soil Fertility. 

The Measurement of Electrical Conductivity of Aqueous Soil Suspension and 
its Use in Soil Fertility Studies. 

DB SiOMOND, A. A. J.; The Bedamation of Alkali Soils in Hungary. 

Summaries of Papers Bead at the Sixth International Congress of Tropical and 
Svb-Tropical Agricvlture, Paris, 1931. 

Publications on Soil Science issued from the Empire Overseas during 1931. 


PERSONAL NOTES 

OFFICERS ON LEAVE 

When an of^cer of a colonial Department of Agriculture (or of the allied 
departments of Irrigation, Transport, etc.) comes “ home *’ on leave, he usually 
brings with him much information that may be of considerable value to similar 
officers in other colonies, or to the officers of the Empire Cotton Growing Corpora¬ 
tion, who have to collect, collate, and use all possible information relating to 
cotton. The Corporation would consequently much appreciate the courtesy if 
Dizeotois of Agric^ture and others would be so kind as to inform them, in advance 
if possible, of the names, probable addresses, and approximate dates of arrival in 
England of officers coming on leave. This would give the Corporation the 
opportunity of getting into touch with these officers themselves, and of giving 
latter the opportunity of meeting with one another. A further courtesy 
would be conferred if the officers themselvee, upon arrival, would call at, or 
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haiom, the offices of the Empizo Cotton QiowiDg €kxr|Kawti 0 n» Krhich are ai tha 
ocm&t d Millbank and Wood Street (entrance by the tot docuf in Wood Stmt), 
immediately opposite the offices of the Ototo .^i^ts for the Colonies. 

At the date of writing, the following officers are on leare or will shortly be 
azziying in England from cotton-growing countries: 


Gold Coast 


,. Mr. J. D. Broutch. 

99 * • 

. . 

.. Mr. N. P, Chambey. 

99 

. . 

.. Mr. G. S. Cotterell. 

99 

. . 

.. Mr. G. Cowan. 

99 

. . 

.. Mr.G.H.Eady. 

99 • • 

. . 

.. Mr. C. L. Skidmore. 

99 

... . . 

.. Mr. J. T. H. Steele. 

India 

. . . • 

. . Dr. W. Bums. 

99 

. * . 

.. Mr. W. J. Jenkins. 

Kenya Colony 

. . 

.. Mr. W. D. D. Jardine. 

99 • • 

. . 

.. Mr. R. J. Lathbury. 

»» • * 

. . 

.. Mr. W. G. Lockio. 

99 


.. Mr. W. L. Watt. 

99 • • 

* • . . 

.. Mr. H. Wilkinson. 

Nigeria 

* . 

.. Mr. E. W. Leach. 

$9 • • 

. » • • 

.. Mr. J. P. Maule. 

99 • * 

. » . » 

.. Mr. J. H. Palmer. 

99 • • 

. . 

.. Mr. J. B. G. Savory. 

99 

. . 

.. Mr. C. B. Taylor. 

Nyaaaland 

. . 

.. Mr. A. J. W. Hornby. 

Northern Rhodesia 

. . . . 

.. Mr. R. H. Fraser. 

99 99 

. . 

.. Mr. T. McEwen. 

Southern Rhodesia 

. . . * 

. . Mr. J. C. F. Hopkins. 

Sierra Leone 

. . 

.. Mr. F. C. Deighton. 

99 

. . 

.. Mr. G. M. Roddan. 

Tanganyika 

. . 

.. Mr. L. C. Edwards. 

99 

. . 

.. Mr. B. J. Hartley. 

99 

• . . . 

.. Mr. R. D. Linton. 

99 • • 

. . 

.. Mr. G. H. Pattinson. 

Uganda 

. . 

.. Mr. C. G. Hansford. 

99 • • 

. . 

.. Mr. G. W. Nye. 

99 

. . 

.. Mr. N. G. Wright. 

West Indies (St. Lucia) 

.. 

.. Mr. E. A. Walters. 

The following officers of the 

Corporation’s 

staff abroad are on leave in this 

country; 

South Africa 


.. Mr. S. Milligan. 

99 • • 

.. 

.. Mr. 0. V. S. Heath. 

99 

•. .. 

.. Mr. D. Macdonald. 

Southern Rhodesia 

•. • • 

.. Mr. J. E. Peat. 

Sudan 


.. Mr. T. Trought. 

Swaziland 


., Mr. J. V. Lochrie. 

Trinidad 

• • . • 

.. Mr. J. B. Hutchinson. 

99 • • 

• • * • 

.. Dr. E. Phillis. 

99 • • 

• • . • 

.. Dr. A. Skovsted. 
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SPINNING TESTS 

While it is hoped that, as an outcome of the work of the British 
Cotton Industry Eesearch Association and other bodies, it may 
ultimately be possible for the user of raw cottons to be able to judge 
the spinning properties of a sample from a knowledge of its hair 
characters, it remains true that the actual Spinning Test is the only 
one available for this purpose at the present time. This being so, it 
is of importance that all possible steps should be taken to make this 
test give as full and accurate information as possible, and thus 
advantage both the user and the grower of cotton. A first step 
towards this end is to endeavour to bring into closer touch with 
each other those who grow the samples and those who test them. 
According to Dr. Balls, writing in his book on “ Quality in Cotton 
** A mere numbered sample of cotton which comes home for testing 
can but rarely be regarded with the same interest, even affection, as 
is given to that same sample by those who consigned it after sowing, 
cultivating, and even breeding it. Such a sample has its own 
individuality; it is merely one of a series of victims when it reaches 
the spinning laboratory or mill.” Tliis obstacle is most likely to be 
overcome if the fullest exchange of information can be secured. On 
the one hand it is desirable that those in the spinning laboratory 
should be able to realize more clearly than is sometimes possible 
at present the objects of the experiments of which the samples 
sent for test are the outcome, and to gain some insight into 
the kind of difi&oulties that have to be encountered in field 
experimentation. Moreover, details of the agricultural characters of 
a sample and the conditions under which it was produced may throw 
light on the reasons for some of the results obtained in the spinning 
tests and in the determinations of the hair characters. On the other 
hand those who receive the results of such tests frequently feel the 
need for an indication of the degree of accuracy that should be 
attached to the several measurements and determinations, and for 
some guidance as to the general interpretation of the results. 

IX 4 18 
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The principal object of this note is to describe the steps that the 
Corporation are taking to efieot this exchange of information* whidi 
wiU undoubtedly add to the usefulness of the spinning tests, and 
may perhaps bring nearer the time when such tests may give way to 
hair measurements which wiU give the necessary information as to 
a sample’s spinning properties. 

In the Corporation’s last Annual Beport attention was drawn 
to the desirability of supplying as full information as possible as to 
the past history of a sample to be tested, in a paragraph reading as 
follows: 

“ While every possible care is taken to render the tests as accurate 
and informative as possible, those in charge of the testing are 
handicapped if they are not fully informed of the object of the tests, 
and of the relative agricultural merits of the samples submitted. In 
such circumstances, they may unwittingly fail to give all the assistance 
possible to the cotton breeder. Not only would the general remarks 
be more valuable when written with a complete understanding of 
the problem of the breeder, but even the individual treatment in the 
spinning tests might sometimes be modified with advantage in the 
light of the information received, with a view to obtaining additional 
knowledge of the spinning capacities in exceptional cases, without 
in any way affecting the comparative basis of the tests. In a revised 
form for recording the spinning test results, columns have accordingly 
been allotted for specific agricultural details—‘ yield per acre,’ 
‘ ginning outturn,’ ‘ type of gin,’ etc., when these are supplied by the 
sender of the samples. It would also add to the usefulness of the 
tests if the cotton breeder could state the latest date by which the 
reports should be received by him to be of use in determining the 
sowing policy for the following season; while it might not always be 
possible to issue the complete report in the time available, an effort 
would be made to supply at least a useful preliminary report if such 
were desired.” 

With a view to ensuring that full agricultural particulars are 
forwarded with each sample, a supply of forms is being issued to the 
Departments of Agriculture and to the Corporation’s Experiment 
Stations from which samples are normally received, on which the 
sender will be asked to supply full information m respect of each 
sample forwarded, including such details as — the object of the 
experiments in ooimeotion with which spinning tests are required, 
the meteorological conditions during the growing season, the dates of 
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sowing and picking, and the inddenoe of pests and diseases, as well as 
partionlars of agrionltnral oharaoters of the samples themselves, such 
as yield per acre and ginning oattom. 

With the view of providing senders of samples with some help in 
interpreting the results of spinning tests a note intended to fulfil 
this object is appended on p. 266. 

In view of the fact that the procedure followed at the Shirley 
Institute in the examination of samples and their testing has been 
somewhat modified since a description was given in the Corporation’s 
Annual Beport issued in 1981, an account of the present practice may 
usefully be given at this point: 

A Joint Spinning Tests Sub-Committee, consisting of representa¬ 
tives of both the Corporation and the British Cotton Industry 
Besearch Association, examines all samples sent by the Corporation, 
after they have been submitted to the Liverpool Cotton Association 
for broker’s reports. Opinions are expressed on each cotton as to 
its marketable value and general characteristics, and especially as to 
suitable counts for spinning tests. The advisability of spinning to 
more than one count has often been emphasized, and it is the 
general practice now to spin every sample to at least two counts, 
one being that advised by the Sub-Committee and the other being 
decided by the hair oharaoters of the cotton and its behaviour in 
spinning to the first count. The processing has now been completely 
standardized; a standard range of counts has been adopted, and all 
samples are prepared and spun with standard twists to two or more 
of the standard counts, so that a proper basis is now provided 
for comparing the results of the spinning test for any cotton with 
those for other cottons, other conditions of growth, or other 
seasons. 

Controls are supplied by similar standard spinnings from standard 
types of commercial cottons—Sakel, Uppers, American, etc.—^whicb 
are repeated at intervals. 

The processing is begun as soon as the hair-test results for length 
and hairweigbt are available, as these enable the roller settings, 
twist factors, etc., to be decided. 

The complete hair test, styled the “ Combined Stapling Test,” 
comprises measurements of length, hairweight per centimetre, and 
immaturity, and gives the essential information in as concise a form as 
it has been found possible to devise. Details of these measurements 
and their interpretation are given in section (a) of the note 
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below on the Biterpzetation of Cotton Spinning Test Beports. The 
vatiability of the raw material has made it essential to follow a speeial 
and rather lengthy sampling technique for these hair tests, as described 
in the Corporation’s last Annual Beport; and, as a further safe¬ 
guard, all the hair tests are now done in duplicate by two independent 
observers. 

In the actual processing, each sample is passed twice through 
the scutcher, and is then carded; it is weighed before and after 
scutching, and before and after carding, so that the gross percentage 
losses can be calculated. Notice is taken of any abnormality in the 
various types of waste produced. 

If the sample is to be combed, it is next prepared for this process 
by being passed through a sliver lap machine and ribbon lap machine. 
The comber is first set to remove a standard percentage from the 
control; the sample is fed and a waste test taken. This gives a figure 
for the percentage loss at standard setting. The machine is now 
readjusted so that the percentage lost by the sample is equal to the 
standard percentage, and the cotton is run through at this readjusted 
setting. This method gives figures for the relative wastiness of the 
various samples, but ensures at the same time that comparison of 
the yams spun is not affected by differences in comber losses. 

The succeeding processes in the card room call for no comment, 
beyond the note that maximum elasticity has been achieved by the 
division of every frame into three sections, for long, medium, and 
short-stapled cottons respectively. The atmosphere of the card-room 
is conditioned at a standard humidity and temperature of 55 per cent. 
E.H. and 10-75° F. respectively. 

The spinning room is similarly controlled at 65 per cent. B.H. 
and 70-75'’ F. The ring frames are in four sections—viz., long staple, 
medium staple, short staple, and high draft—with 16 spindles to 
each section. The spinning room is also equipped with one mule 
capable of spinning a wide range of counts; it has 200 spindles, and 
standard rovings are prepared to supply the vacant spindles whenever 
mule yam is required from the samples. A record is taken of the 
number of breakages occurring during spinning (see section (b) (7) 
of the appended note). 

The yam is allowed to stand a few days immediately after 
spinning, and is then tested for lea strength, work of mpture, actual 
count, and winding breaks, in an atmosphere controlled at 66 per cent. 
B.H. and 65-70° F. The significance of these tests is discussed in 
section (5) of the appended note. 

There is no satisfactory impersonal test for yam appearance, and 
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the yams restilting from the spurning test are wound on black cards 
and submitted to the Joint Spiiming Tests Sub-Committee for their 
personal judgment. The importance of yam appearance is discussed 
in section (b) (6) of the appended note. 

Noth ok the Iktbrprbtation of Cotton Spinning Tbst Bbports 
AND AN Explanation of bomb Tbohnioal Tbrms used 

THEREIN. 

(a) Terms used in Hair Tests. 

(1) Effective Length is obtained by a simple geometrical oonstraotion 
from the Baer Sorter diagram. Its value is approximately the 
same as the grader’s “staple,” and appears to be a guide to the 
best roller settings in spinning. The figures given are accurate to 
about 3 per cent.— i.e., in cottons of about 1-inch staple, differences 
of more than inch can be considered real. 

Percentage Dispersion is intended to convey some idea of the 
variation of staple length in a sample by indicating the steepness of 
the slope of the middle part of the Baer Sorter diagram. This figure 
is not capable of very accurate determination and no significance 
should be attached to any difference less than 20 per cent, of the 
Percentage Dispersion itself. 

Percentage Short Fibre is the percentage number of hairs shorter 
than half the effective length; such short fibres contribute to 
“ wastiness,” and are probably disadvantageous in spinning. The 
accuracy of this quantity is of the same order as that of Percentage 
Dispersion. 

(2) Hairweight per centimetre is expressed by the mean of five 
determinations on groups of hairs of different lengths taken from the 
Baer diagram. A low hairweight per centimetre may be due to 
either (i.) an inherently fine hair, normally thickened; or (ii.) a thin- 
walled hair of large original cell-diameter. The distinction between 
these is made by the “ immaturity test ” (3). The accuracy of the 
hairweight measurement is rather less than that of the effective 
length, and differences of less than 7 per cent, should not be 
considered real. 

(3) ImmaimUy is expressed by two figures—the percentage number 
of normal hairs —i.e., normally thickened hairs, and the percentage 
number of dead hairs —i.e., hairs with very little or no secondary 
thickening. Each figure is the mean of five determinations on 
groups of hairs of Afferent lengths, classified according to their 
behaviour when subjected to the swelling effect of caustic soda 
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solution. Besides the ‘^normal” and ‘*dead” classes of hairs, 
a third class is distinguished, consisting of “ thin-walled hairs, the 
percentage of which can be obtained from the reports by subtracting 
from 100 the sum of the percentages of “ normal ’’ and “ dead hairs. 
For a well-matured cotton over 66 per cent, normal hairs, and not 
more than 10 per cent, dead hairs, may be expected. The standard 
error for the percentage number (n) of hairs in any one class is— 



n (100-n) 

ro icr~ 


In general, the desirable features in a cotton are: (1) a high 
value of “ effective length combined with low values of percentage 
dispersion'* and “percentage short fibre"; (2) low hairweight per 
centimetre, and high uniformity of hairweight per centimetre for 
hairs of various lengths; (3) a low percentage of dead hairs. 

At present it is impossible to say what is the precise significance 
to be attached to the value of any single property; when this problem 
has been solved it should be possible to predict the spinning value 
of a cotton from a knowledge of its hair-characters. 


(b) Terms useH in Spinning and Yam Tests. 

(1) Actual Count is the measured count, which may differ slightly 
from the nominal count (indicated by the yam reference number) 
owing to unavoidable inaccuracies of draft. 

(2) Twist Factor is a measure of the angle which the surface hairs 

make with the axis of the yam. To make this angle the same for 

yams of different count, and their twists therefore “ equivalent," 

the twist inserted must be such that 

Turns per inch n ^ 

-- 7 - =Constant (K) 

V count ' ' 

where the constant (K) is the twist Jactor, sometimes called the “ twist 
constant " or “ twist multiplier." 

(3) Lea Strength is still regarded as the primary test of yam 
quality, as yam is often bought and sold on the basis of this test. 
The accuracy of the figure given for lea strength can be determined 
from the values of “ Standard Deviation (per cent.) " or “ CoeflBcient 
of Variation " given in the test. As a general rule it is safe to 
consider no differences significant if they are less than 5 per cent. 

(4) Work of 'Rupture of a lea of yam is measured on the Ballistic 
Tester; it measures tensile strength and extension jointly, and is 
iiherefore another useful criterion of yam quality and of the performance 



SPINNING TESTS 


267 


of the yam in ptooesses mbsequent to spinning. The test most be 
regarded as a sapplementary one, and not as a snbstitnte for 
the lea test. If two yams give identical lea tests, that with the 
higher ballistic test is to be preferred; but it is difficult to advise 
a preference in the case of two yams which are placed in the reverse 
order by the two tests. At the moment it is safest to accept the lea 
test as the measure of yam strength and to refer to the ballistic test 
in doubtful cases. The accuracy of the ballistic test is of about the 
same order as that of the lea test. 

(6) Count-Strength Product and Count-Worh Product. In comparing 
yams for lea strength and work of rupture it is necessary to take 
into account the small differences in the actual count which, as 
noted above, are unavoidable. This is done by means of the 
products, lea strength x actual count, and work of rapture x actual 
count; these products can only be used in comparing yams whose 
actual counts do not differ by more than about 5 per cent. 

(6) Appearance. Yam appearance is a complex thing involving 
regularity of diameter, hairiness, cleanliness, neppiness, etc. Neppiness 
is generally referred to separately in the reports, and, as has often 
been emphasized, is a most undesirable character on account of its 
bad effect on the appearance of cloth, especially if dyed; there 
is likely to be little sale for neppy yams, however strong they may 
be. The other factors are generally of less importance, except that 
great irregularity of yam is very undesirable, and, where it exists, 
is an indication that the cotton is not suitable for so high a 
count. 

(7) Spinning Breaks indicate the frequency of breakages during 
the spinning. Breakages may be due to random causes other than 
spinning quality, so that small differences are not significant, the 
standard error of the observation being equal to the square root of the 
number of breaks; when the figure for breakages (per 100 spindles 
per hour) is about thirty or more for any given count, the cotton is 
not suitable for spinning in that count. 

(8) Winding Test. In commercial practice warp yam has 
generally to undergo some “ winding ” process after spinning, the 
yam being wound on to “ cheeses,” “ cones,” or “ bobbins ” of much 
larger capacity than the ring bobbins or mule cops upon which it 
has been spun. In this process the breakages of comparatively 
infrequent weak places may be very troublesome and reduce 
production and the quality of the yam. It is doubtful whether the 
lea test is a complete guide to the existence of such weak places, 
and this ad hoc test has therefore been devised. Some leas of the 
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yam are wormd at a ooostant tenBion-HuniaUy equal to the wei^t 
of 6 hanks of the same yam (a hank=840 yards)—and the number 
of breaks noted. As in the figure for spinning breaks, the standard 
error is equal to the square root of the number of breaks observed. 

Thus, in comparing spinning test results, the most important 
points to bear in mind are that the chief criterion of spinning value 
is the lea strength, subject to the qualifications that (i.) if the yams 
are veryneppy their commercial value is much depreciated; and (ii.) 
if for any count of yam spinning breaks are numerous and/or 
the yam very irregular, the cotton is only suitable for some lower 
counts. The ballistic lest for “ work of rapture ” and the winding 
test are useful for deciding between yams which are otherwise similar. 



AGRICULTURE AS AN INDUSTRY 


BY 

SIR DANIEL HALL, F.R.S. 

Though agriculture is the most primitive of the industries, for it 
began when the wandering hunters or pastoralists fixed their abode 
for the season’s cultivation, it is never regarded as one with the 
other industries, but as an occupation apart. The categories of 
agriculture, commerce, and the industries are adopted by the econo¬ 
mist as by the man in the street. 

This is because it has never shared, except to a very limited extent, 
the concentration which has become characteristic of the industries 
proper, ever since the power factory began to swallow up the home 
crafts and domestic workshops. Broadly speaking, the food pro¬ 
duction of the world is done on peasant farms, worked by one man 
and his family, with perhaps a little extra labour at harvest. The 
size of the holding thus occupied may vary very greatly. In the 
wheat-belt of Australia the one-man farm may be 1,000 acres, in the 
Middle West the typical holding is a quarter block of 160 acres. In 
Europe, on fair cultivable land farms of 10 to 20 acres are very 
general. The extreme cases are met with in China, Japan, and 
India, where the holding may be no more than 2 acres, but is still 
the sole support of the family. In parts of China may be found 
densities of rural population up to 3,000 per square mile, of whom 
90 per cent, may be engaged in the cultivation of the land.* As a 
general correlation, one may say that the output per acre increases 
as the holding gets smaller, but the output per man increases with the 
size of the holding. (See Price Howel, J. IL Ag- Soc., 1922.) The single- 
handed Australian wheat-grower will produce up to 3,000 bushels per 
season; good English production, apart from recent examples of 
power farming, will average about 1,200 bushels per man employed. 

Almost as a necessary corollary, it follows that the greater the 
subdivision of the land in a self-supporting community the greater 

♦ “ The population of the large island of Chungming in the mouth of the 
Yangtse River, having an area of 270 square miles, possessed, according to the 
oMoial census of 1902, a density of 3,700 per square mile, and yet there was 
but one large city on the island; hence the population is largely rural.**—^K ikq: 
WwtmtTB Cjf Forty Ceniuriea. 
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will be the proportion of its population engaged in oaltivating the 
land. One can contrast the position in parts of China mentioned 
above with France, which before the war was almost self-supplying 
as regards food and had about one-half of her population on the land. 
In Great Britain only about one-tenth of the population are employed 
in agriculture, but less than half the food the country consumes is 
produced there. As fanning is now being conducted in Western 
countries, about 2f acres of land is cultivated to produce the food 
and other agricultural products required by one unit of the population 
{v. Hall, Presidential Address, Agriculture, British Association, 1926). 

In Great Britain there has been from comparatively early times 
a drift away from peasant farming towards a capitalist system, 
with a master and labourers receiving a weekly wage. In the older 
farming of at least the East, Midlands, and South of England, the land 
was laid out in open arable fields subdivided into acre strips. Each 
field carried the same crop on all the strips; there would be, for 
example, a field of wheat, another for barley or beans, and a third 
in fallow. Turnips and other fodder crops were imknown, the live¬ 
stock pastured on common grazings and the waste of the manor, 
and on the arable land after harvest. Each tenant of the manor 
had a certain number of strips, more or less scattered, in each field; 
these he cultivated himself and took the produce of. Enclosure— 
the division of these common fields into separate holdings and private 
ownership—^began in Tudor times because the high prices of wool, 
then the staple export of England, tempted men to exchange cultiva¬ 
tion for sheep-grazing. The process of enclosure went on apace in 
the seventeenth, eighteenth, and early nineteenth century, because 
the growth of commerce and industry made demands for food which 
could only be satisfied by the improved cultivation of the land that 
was possible with enclosed fields. A few examples of unenclosed 
land still survive— e.g., Laxton, Northamptonshire, and the Isle of 
Axholm; and on the heavy clay pastures of the Midlands one can 
still see the ridges and furrows of the old common fields. 

The output from the land must at least have doubled as a result 
of the new farming that came in with the enclosures. At the same 
time the small peasant holdings began to be put together into larger 
farms. The unsuccessful peasants mortgaged their holdings in bad 
seasons and had to part with thiir land. They either sank into 
rural labourers or got away to the growing industries and commerce. 
In England from Tudor times there were always openings for men 
in other occupations than farming, and a continued drift from the 
land in consequence. We can see the results of this slow “ rationaliza- 
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tioa ” of our fanning in the present distribution of the land; in 1924 
exactly two-thirds of the cultivated area of England and Wales 
was held in farms of 100 acres and upwards. These larger farms 
employed on the average 2f men per 100 acres, so that if we take 
the typical English farm as one of 800 acres, the enterprise would be 
a case of one master and eight labourers. Such a distribution of 
the land into common fields divided into strips was probably general 
throughout the greater part of Northern Europe. The organization 
of farming into larger units has advanced more in Great Britain than 
in other countries, but the capitalist holding with wage-earning 
labourers is to be found in all the western European countries, though, 
except perhaps in southern Sweden, it is not the typical form of land 
holding. Eeally large-scale farms organized on an industrial basis 
are rare. There are great domain ’* exploitations among the large 
landowners of East Prussia, but the similar estate farms of Poland, 
Czecho-Slovakia, Rumania, etc., have to a large extent been divided 
in response to agrarian unrest during the war. In Great Britain 
there are a few men in control of considerable areas, up to 12,000 
acres, but as a rule the farms thus constituting a single business 
still appear as separate holdings in the Agricultural Returns, and are 
managed individually, only the buying and selling are centralized. 
It is only in some of the plantation industries—sugar, rubber, cotton, 
tea, and coffee, etc.—and again in certain forms of market gardening 
in this country and America, that anything comparable to factory 
organization can be found. In Russia the five years’ plan for agri¬ 
culture aims at replacing the old peasant cultivation in small units 
by extensive industrialized exploitations, but while it is clear that 
great advances in production have been realized, information is as 
yet unavailable as to the financial results or the stability of the 
experiment. It is noteworthy that the joint-stock enterprise is 
very rarely to be found engaged in general farming, and agri¬ 
culture is thus out off from the normal source of capital. In Great 
Britain farming is financed by private capitalists, assisted by bank 
overdrafts and credit from dealers, though, of course, under 
our renting system the landlord carries the bulk of the fixed 
capital. 

Certain consequences follow from this predominance of the family 
farm in the business of food production. The individuals are weak 
commercial units. In so far as the products are not sold direct to 
consumers (e.p., the milk supplies to northern English towns, where 
the producer also has a round and sells from his cart), and have 
to enter the general stream of commerce for distant transport and 
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export, there springs up e loose organization of dealers who colleet 
the small parcels, grade and bulk them. The producers are powerless 
against the dealers, who pay no more than will serve to keep the 
farmers in being. To some extent this dependence upon the dealers 
has been relieved by co-operation among the farmers, but co-operation 
is slow of growth, and has proved easy of organization only when 
the producers are working for an export market. Nor does co¬ 
operation remove the mechanical disadvantages of the small farm, 
its inadaptability to the use of power machinery and the economic 
organization of labour. Where the land is much divided it becomes 
difficult to carry out extensive schemes of land improvement such 
as drainage, of which the collective advantage may be great, thou^ 
the individual advantage may be unequal and deferred. The strength 
of the peasant system lies in the willingness of the occupiers to work 
long hours, in the unpaid labour of the other members of the family, 
and in the scope it gives for individual contrivance and economy. 
But even this latter virtue is discounted by the fact that peasant 
farmers regarded as managers of a business are unselected and con¬ 
stitute a random slice of the community, whereas the manager of an 
industrial enterprise is a man picked for his directive ability. The 
average performance of a group of peasant farms must therefore be 
low, even as the average character or intelligence of any random 
group of men is low. Peasant farming is inevitably highly con¬ 
servative, dominated by traditional practice, and but slowly receptive 
of new knowledge or scientific method. Indeed, as compared with 
the great industries, peasant farming affords little scope for the 
application of scientific research. New fertilizers or improved 
varieties produced by the plant-breeder can readily be demonstrated 
to the farmers, and will be adopted by degrees according to the 
intensity of the propaganda. But changes in the system of farming 
are less capable of demonstration, and often the results of scientific 
investigation require a prolonged period of working out before the 
laboratory conclusions lead to a practical process. This intermediary 
stage is normal in factory enterprise, but is quite impracticable in a 
system of small units. To take an example, genetic science indicates 
the way to considerable improvements in the breeding of live stock, 
but the experimentation and selection would require work on thou¬ 
sands of animals over a period of years. There is under the existing 
system of farming no possibility of financing the preliminary work 
nor of being repaid for success. The only method by which the 
peasant farms can be linked up to a large directed enterprise is to tie 
’ them to the processing factory, and make them work to a schedule. 
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One may sum up the situation by saying that peasant fanning 
is a mode of living rather than a business for profit, and that the 
food, etc., on which the urban population depends are little more 
than the by-products of the peasants’ activities. 

Broad considerations of economy of man-power must exert 
pressure in the direction of building up large farms on which the 
cheapening of production would be effective and would make profits. 
But farming is still so much of a mystery ” that the capitalist 
has always been shy of venturing into it, and the cutting of prices 
to which the peasants are subject keeps wholesale prices down until 
the margin of profit to tempt the capitalist into the business is less 
than might be expected. In this country, again, skilled managers 
capable of handling a 10,000-acre unit would be hard to find, because 
there has been no opportunity for obtaining experience of the kind. 
A man may be an excellent manager of even 1,000 acres which he 
can keep under his own eye, and yet lack the organizing ability to 
deal with ten times that area. Of this failure examples are not 
lacking. Nor under existing conditions would it be easy to obtain 
blocks of land suited to such a purpose. English land is still sub¬ 
divided into a number of ownerships, many of them held for non¬ 
economic reasons. On any estate the woodlands, shaws, and spinneys 
are numerous, and though producing little in the way of timber, are 
valued for game, and would have to be purchased at an uneconomic 
price. An estate managed for production would want to remove 
both them and the hedgerows, but the capital expenditure would 
be relatively excessive, and would only slowly give returns. In other 
parts of Europe where the land is still more subdivided and where 
peasant ownership is general, the obstacles to the creation of large 
farming units are far greater; any general movement in that direction 
would create a social upheaval. So far from adopting a policy of the 
kind, however consistent with a planned national economy, con¬ 
tinental nations are in general committed to the preservation of 
peasant farming by means of protective duties to maintain prices 
and obviate the competition of the newer countries with extensive 
cheap production. In Prance, at the moment of writing, the wheat 
growers are demanding Governmental aid, and organizing themselves 
to withhold wheat from the market because the price has, fallen to 
120 f. per quintal. This is equivalent to 14s. per cwt., the world 
price being 6s. to 7s. per cwt. in Europe, and the price that is being 
guaranteed to English farmers by legislation being 10s. per cwt. 
In Czecho-Slovakia the internal price of sugar from beet is being 
maintained at about three times the price at which the surplus (nearly 
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one*half of the prodnotion) is being sold in the world market, largely 
to Great Britain.* Of course, duties also enter into the internal 
price of sugar, but the fundamental fact is that the Government 
dare not abandon the peasants to the play of the open market, and 
sugar beet is an essential feature in their cultivation. 

No citizen, rural or urban, but has to reflect upon these matters. 
An adequate food supply is the basis of civilization, and every state 
has to consider how to maintain it. Even in easier times than the 
present world depression the complaints of the farmers about in¬ 
adequate returns are general in every country; it is necessary that 
their position should be one of reasonable prosperity, because their 
demand for commodities really sets the ball of trade rolling. We 
may dismiss the idea of over-production, save as a temporary and 
local affair. The demand upon the farmer is almost infinitely elastic; 
not that the consumers can eat more, but because with every expansion 
of income the demand shifts to better types of food which call for 
more labour in their production. The present Orientals would like 
to exchange rice for wheat, just as the Baltic peasant would forego 
rye if he could afford wheat; a very large proportion of the working 
classes of all countries live mainly upon cereals, and wish to increase 
the meat and milk in their dietaries; the English housewives buy 
more vegetables and fruit as wages increase. 

During the last sixty years the wages of the British working classes 
have been steadily rising, at the same time the prices of the prime food 
commodities were equally falling, and again are approaching the pre¬ 
war levels. But the response has not been so much a reduction in the 
gross expenditure of the family upon food as a demand for kinds of 
food that were previously beyond the income available to large 
classes of the community. The average consumption of meat and 
milk has increased, still more have vegetables and fruit, hitherto 
almost luxuries, become part of the dietary of all classes. In the 
farming of the country these changes are reflected in the increased 
production of live-stock products at the expense of cereals, and in the 
growth of market gardening and fruit production (see the Agriovltmal 
Output of England and Wales, 1926, Cmd. 2815). Apart from 
increases of population, the demand upon production from the land 
is increased rather than diminished by this alteration in the standard 
of living. As the collective demand shifts from cereals to meat and 

* In 1930 the wholesale price of white sugar in London ex duty was 12 b. 
per owt. "l’3d. per lb. The retail price, duty paid, was per lb.; tto 
corresponding retail price in Czecho-Slovakia was 4^. See Report of the Sugar 
Beet Industry, Ministry of Agriculture Economic Series, No. 27. 
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the corresponding shift in relative prices induces farmers to convert 
their cereals into meat, the total draught from the land is increased, 
because the gross nutritive power of the meat is much less than that of 
the cereals from which it was manufactured. In an ordered national 
economy, if such a thing is feasible, in a state organized for efl&ciency 
like an engineer’s layout, there is a clear gain of man-power when as 
small a proportion as possible of the population is engaged in the 
prime business of producing the food the community requires. 
Probably 10 per cent, of the population could do this under organiza¬ 
tion, and yet maintain the existing standard of living. But the 
vision of an ordered world is very far away; at present most statesmen 
in the world are intent upon preserving the peasant population and 
on maintaining, if not increasing, the number of men living on the 
land. The peasant population constitutes a stable element in the 
community, one that is socially valuable in many ways. A peasant 
population, even the old rural communities which have so very largely 
perished in Great Britain, has a social organization, a “ culture ” of 
its own which very few people wish to exchange for the amorphous 
aggregates of wage-earners characteristic of the great industrial 
towns. So the small farm is protected even at the cost of dearer food 
for the rest of the community. The alternative of a reconstruction 
of the land system is too gigantic a task for any statesman to con¬ 
template; few people care to contemplate social revolution on Bussian 
lines. 

But ultimate economy of production lies with the large organized 
farm, and economic pressure ultimately and, however slowly, has its 
way. In the past it has transformed the mediaeval land system of 
England with its open fields and common farming into private owner¬ 
ship and agricultural units of moderate size. It is not to be supposed 
that such change is at an end, but it may be presumed that as it 
arises in response to economic pressure it will be a gradual transforma¬ 
tion, without sudden dislocation or hardship to any considerable 
section of the people. Political action may at times accelerate and at 
times delay, but the course of English history leads one to anticipate 
that it will do little more than register the changes that have already 
taken place in men’s opinions and mode of living. 



BLAGKARM IN THE GEZIRA, 
SEASON 1931.32 


BY 

R. HEWISON 

'TTmi season was generally favourable to the growth and development 
of the cotton crop in the Gezira, a yield of over 4 kantars per feddan 
being obtained on a total area of 194,978 feddans. Both the quality 
of the lint and the ginning out-turn, moreover, were satisfactory, and 
confidenoe in the capacity of the Gezira to produce a good yield of 
high-grade cotton has been restored, even in those quarters where the 
poor results of the previous two years had induced the most pessi¬ 
mistic views. This result is due to a return of climatic conditions 
more characteristic of the Gezira area, and more generally favourable 
to the growth of the cotton plant, and to a reduction of the loss caused 
by certain plant diseases, particularly Blackarm and Leaf Curl. 

In spite, however, of the improved conditions, a serious attack 
of Blackarm occurred, breaking out rather late in the season. The 
infection was widespread, and only one block in the whole irrigated 
area escaped entirely. Where conditions were favourable to the rapid 
development of the disease, as in the central blocks, the damage done 
was very much on the same scale as in recent years. Large areas of 
what promised to be very good cotton suffered to an extent which 
reduced the final yield by anything from 30 to 60 per cent. In other 
parts conditions less favourable to Blackarm prevailed, and large 
areas of cotton, on which infection was observed, seemed to th: ow off 
the disease, the apparent damage being much less. 

It is always difficult to arrive at a satisfactory estimate of the loss 
caused by Blackarm. Much of the damage sustained by the plants, 
particularly in the early stages of development, is only apparent when 
very close and regular observations are made. The area in which 
infection was observed and noted amounted to about 100,000 feddans, 
of which some 85,000 feddans were heavily infected, and suffered 
serious damage. The reduction in yield directly due to Blackarm 
could not be put at less than 60,000 kantars of cotton; it is doubtful, 
in fact, whether 100,000 kantars would cover the loss. 

The experience of this season has shown clearly that our knowledge 
of Blackarm, and particularly of the means by which it is carried 
over from one season to another, of the mechanism of its spread, and 
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of ihe factors which influence the rate and extent of its development 
in the plant, is definitely lacking, and far from sufficient to enable 
any real control of the disease to be effected. In the following notes 
an attempt is made to bring forward certain facts which, in the 
writer’s opinion, appear to have a bearing on the problem. Some 
of the views expressed are personal opinions, based on observations of 
the occurrence and development of the disease in various parts of the 
Gezira. While they are admittedly not as yet all supported by 
scientific experiments, they are not, as far as can be seen, in opposition 
to ascertained scientific facts. If further investigation of the points 
raised serves to throw more light on the serious problem of Blackarm 
control in the Gezira, something useful will have been accomplished, 
whether these particular views are confirmed or not. 

Bamjall .—Since the connection between the annual rains and 
the incidence of Blackarm seems to be established, some discussion 
of the extent and distribution of the season’s rains is necessary. 
Generally throughout the irrigated Gezira the rains were below 
average. At the Gezira Eesearch Farm the total fall for the season 
amounted to 336*4 mm. against an average of 405*9 mm. 
Throughout the Gezira only three blocks recorded rainfall in excess 
of average. Very little rain fell in May and June. In July 111*7 mm. 
were registered at the Gezira Eesearch Farm against an average for 
that month of 128*6 mm. August rainfall was 107*7 mm., the average 
being 163*3 mm. September’s total was 89*3 mm., with an average 
of 65*8 mm. In October 28*3 mm. were recorded, against an average 
of 6*4 mm. Thus, while May, June, and August were well below, 
and July slightly below, average, September and October were well 
above it. Generally over the Gezira the rains occurred in several 
fairly well-defined periods. The connection between certain of these 
and the incidence of Blackann will be referred to at a later 
point. 

Sowing .—About 88 per cent, of the total cotton area was sown 
between August 10 and 31. Sowing was commenced at a later date 
than usual for two reasons: (1) Very early cotton—i.e., with sowing 
dates in late July and early August—has been found to be particularly 
liable to serious Blackarm damage; (2) to allow time for the eradica¬ 
tion of infected volunteer seedlings on the previous season!s cotton 
land. 

The whole area was sown with seed newly imported from Egypt, 
considered to be practically, if not entirely, tree of Blackarm infection. 
As a further precaution against Blackarm it was all treated with 
Abavit B, a proprietary germicidal powder. All land was thoroughly 

IX. 4 19 
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imgated, and the seed was not put into the ground until aU exoets 
of moisture bad been got rid of and the surface soil had warmed up. 
Sowing, on the whole, was well done, and germination was good, 
wherever the seed was put in deep enough. An excellent stimd 
generally was obtained, and development of the seedling plants was 
very satisfactory. 

Occurrence of Blackarm .—In the case of the treated Egjrptian 
seed no case of primary infection— i.e., infection on the cotyledons— 
was observed. No secondary infection was detected until about 
September 18, when the disease was found in a low-lying area in the 
Abdel Hakam block. Daring the succeeding week the occurrence 
of the disease was confirmed over a considerable area and at widely 
separated points. 

In the case of the first few outbreaks the cotton plants on the 
infected areas were completely cut out and destroyed, with a view to 
preventing further spread of the disease, but these attempts appeared 
to have no effect. Where conditions were favourable to the develop¬ 
ment of Blackarm, cotton adjacent to the cut-out areas contracted 
the disease. Its occurrence and development on such cotton were 
progressive, and appeared to be related to some previous general 
infection rather than to any spread of the disease from those plants 
upon which it was first observed; in fact, throughout the season the 
spread of infection from diseased plants in a plot was found to be 
much less rapid and extensive than theories previously held would 
appear to indicate. 

The rapid increase often observed, and described as a lightning 
spread of infection from the earliest infected plants, is probably due 
much more frequently to a progressive activation of the causal 
organism. Bacterium malvacearum, which had been widely distributed 
over the area in infective material before—and often long before— 
any active signs of the disease were observable. Confusion of thought 
on this point may account, to some extent, for the failure of certain 
measures of control which have been recommended from time to time 
and put into operation. There can be no doubt that under certain 
conditions the disease is spread from plant to plant. In fact, it 
would be remarkable if this were not so, considering how closely they 
are spaced, and how easy it must be for the organism to be carried 
by wind, rain, or insects, from an infected plant to its immediate 
neighbours. Observations daring this season, however, indicate 
that where a general outbreak of the disease occurred, it was not 
due to a spread from isolated plants, or groups of plants, infected at 
some earlier period. 
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Ill the writer’s opinion such outbreaks were caused, as stated above, 
by the more or less simultaneous activation of the organism re¬ 
sponsible, which, previously spread over a wide area, was, in an 
inactive condition, already in contact with the cotton plants, or in 
such a position relative to them as to make contact an easy 
matter. 

The conditions necessary for the activation and rapid increase of 
this organism would appear to be fairly well established. An excess, 
or at any rate a suflBciency, of moisture is a first essential. Recent 
work has shown that temperature is less of a controlling factor than 
was at one time assumed, but the rate of development appears to be 
greatest within certain ranges. Successful development is, moreover, 
dependent upon access to the tissues of the host plant. Provided, 
then, that organisms in an inactive condition are in contact with any 
part of a cotton plant, the occurrence of heavy rain-storms in the 
Gezira, by supplying the moisture necessary and exercising a cooling 
effect on the air and soil, would create the conditions needed for 
their activation and subsequent rapid increase. 

Both Archibald and Massey have proved that B. malvacearum 
is capable of persisting in a dry form for a considerable period, although 
its capacity for rapid increase is dependent upon excess of moisture. 
Its presence in the dry debris of cotton fields has also been demon¬ 
strated. Much of this debris must in due course be broken up into 
fine dust, and in this form be easily transportable by any wind that 
blows. Where winds and dust are such a feature as they are in the 
Gezira, it would appear natural, therefore, to fear a dry spread of 
infective material througliout the area. Recent work by Archibald 
has shown that the disease can be induced in a healthy plant by 
scattering dry dust containing infective material upon its leaves, 
provided these are kept sufficiently moist. He has also recovered 
the organism from dust washed from leaves collected in the field from 
apparently healthy plants. 

It is interesting to note that, for this season at any rate, there was 
no question of Blackarm being confined to, or more prevalent on, 
the poorer land, or cotton whose vitality had been reduced by other 
causes; in fact, the most serious and persistent attacks occurred on 
some of the finest and best-grown cotton in the Gezira. 

Special Observations ,—In order to obtain as much information 
as possible regarding the incidence of the disease and possible sources 
of infection, an organized inspection of the whole cotton area was 
undertaken in November. Each Inspector made a careful examina¬ 
tion of every field in his area, and submitted a report giving informa- 
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iioD on oortain points. These reports have been studied, and data 
obtained from them analyzed in various ways. 

Several points emerged, of which the following appear to be 
the most interesting: 

1. The importance of the previous season’s cotton land as a source 
of secondary infection. 

2. The relation of rainfall to Blackarm damage. 

8. The connection between dates of sowing and the development 
of the disease. 

1. Infection prom the Previous Season’s Cotton Land. 

Of 1,467 numbers (i.e., fields of 70 to 100 feddans) on which 
disease was observed, 1,140, or 78-2 per cent., showed the heaviest in¬ 
fection on the side next to the previous year’s cotton. 

In 133 cases, 9'1 per cent., infection was reported to be heaviest 
on the opposite side. 

In 184 oases, 12-7 per cent., no distinction could be made. 

The percentage of cases in which it was impossible to say on 
which side the infection was heaviest was much greater where the 
Abu Ishreens,* and consequently the long sides of the cotton areas, ran 
nearly north and south—i.e., in a direction parallel to the prevailing 
winds—than when they lay more or less at a right angle— i.e., east and 
west. In the Habbobf season, and during the rains, occasional storms 
may blow from almost any point of the compass, but for the greater 
part of the year the winds are normally from either a northerly or a 
southerly direction. Any deviation from their normal steady course 
is more frequently from the east than from the west. All the 
evidence available convicts the old cotton areas as a chief source of 
secondary infection, and the data discussed above would appear to 
support, if not to confirm, the view that much of the infective material 
is transported in a dry form by the wind from the old cotton land to 
the new. 

There are at least two forms in which it is considered that infection 
from such areas could be carried. 

(a) Volunteer seedlings, already referred to, if diseased, are a 
possible source of secondary infection, and have been regarded by 
some as the main, if not the only, source. This belief was based on 
the assumption that during, and possibly after, the occurrence of 
rain-storms in the Gezira, which are generally accompanied by a 
driving wind, organisms from the leaves of these volunteer seedlings 
* Main canals. t Dust-storm season. 



281 


BLACKABM IN THE GEZIBA 

were carried forward by raindrops, or by the spray which forms when 
the rain strikes the ground, and which in a strong wind may drift 
for some way. It is possible that organisms may be distributed in 
this manner, but when it is considered that at the critical period the 
volunteer seedlings are only a few inches high, and frequently sur¬ 
rounded and overtopped by a dense growth of weeds and grass, it is 
difficult to understand how raindrops, or spray, could carry infection 
picked up so near the ground for more than a very limited distance. 

There appears to be no scientific evidence on this point, and it is 
suggested that experiments should be designed to ascertain whether, 
and to what extent, transmission in this way is really possible. 

(b) The other chief source of possible infection— i.e,, the d6bris 
from diseased plants of the previous cotton season—has already been 
referred to. That such material is definitely infective for a period 
not yet determined, and that it is capable of producing the disease 
if dusted on the leaves of healthy plants under suitable conditions of 
moisture and temperature, would appear to be established. That 
infected dust could be carried for considerable distances by the wind 
cannot be doubted by anyone with experience of the Gezira. Con¬ 
ditions make it possible for this movement of infective material to go 
on throughout the year, excepting for intervals of varying length 
during the rains. It probably becomes intensified, however, when 
the cotton crop is cut out, and the debris lying on the old cotton fields 
is exposed to the uninterrupted force of the wind. The new cotton 
land, therefore, has every chance of being infected long before the 
sowing season arrives. 

As a result of recent work it is claimed that the organism is 
destroyed, or its vitality greatly reduced, by prolonged contact with 
irrigation water or wet soil. Further research is necessary before 
this point and its practical significance can be definitely established. 
All land in the Gezira is given a heavy watering before cotton is sown. 
That infection previously brought on to the cotton plots is not all 
rendered innocuous by the heavy pre-watering would be accounted for 
by the impossibility of complete inundation of every part of the 
fields. 


2. The Belation or Bainfall to Blaokabm Damage. 

The connection betweem rainfall and the degree and extent of Black- 
arm infection has been recognized in the past. This season’s observa¬ 
tions have confirmed this general connection, and have also provided 
data from which it has been possible to attempt a closer estimate of 
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this relation. Rainfall records are now available from over a hundred 
stations in the irrigated Gezira. Examination of these shows the 
following general relations between the amount of rainfall and the 
extent and degree of Glackarm infection: 

1. Other factors being similar, the areas receiving the heaviest 
rainfalls after sowing generally suffered most from Blackarm. 

2. Four of the stations around which the most serious damage 
has been done are included in the eight highest rainfalls. 

8. With their rainfall records arranged in descending sequence 
from the highest, the thirty-five stations at the top of the list covered 
the whole of the areas upon which serious loss of crop from Blackarm 
occurred, with one exception. 

4. Serious Blackarm attack was practically confined to areas on 
which more than 100 mm. of rain wore recorded after sowing com¬ 
menced. 

6. Actual infection occurred with much lower rainfalls than was 
expected. In certain eases a considerable and widely spread infection 
was observed with a total rainfall during the critical period of not 
more than 50 mm. Such infections, however, did not develop to 
any serious extent. 


8. The Connection between Dates of Sowing ano the 
Development of the Disease. 

Although no infection was observed that could bo directly associ¬ 
ated with the rains which occurred very generally on August 21 
and 22, examination of the records shows that some connection exists. 
In certain areas, and notably on some of those receiving the heaviest 
falls on these dates, it was found that where sowing took place before 
this rain occurred, infection was general and heavy; while, on the 
other hand, cotton sown quite soon after—some of it as early as 
August 26—showed little or no disease, and early September sowings 
escaped infection in almost every case. This point is interesting in 
view of the fact that Blackarm was not detected anywhere until 
September IB, and its occurrence then appeared to be more definitely 
connected with the wet periods September 2 and 4 and September 
10 to 15. 

In addition to the general conditions discussed above, there are 
certain points to which more particular reference should be made. 
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(a) EmoiBNor op Abavit B Treatment op Seed. 

Conditions during the period of germination of most of the seed 
sown were such that it was impossible to say to what extent, if any, 
the general absence of primary infection was due to this treatment. 


( b ) Ebstricted Watering. 

It had been considered that some control of the development 
and spread of the disease might be effected by lengthening the intervals 
between waterings, so as to induce drier conditions around the plants. 

An experiment designed for the purpose of testing the effect of 
various intervals between waterings, was carried out by Dr. Greene 
on well-drained laud. The earlier waterings were given at intervals 
of fifteen, thirty, forty-five, and sixty days. The whole area under 
experiment contracted Blackarm, and no difference in the degree of 
infection could be observed between the various intervals between 
waterings. 


Summary. 

1. Climatic conditions were generally favourable to the early 
development of the cotton plant. Bains during the sowing period 
were generally below, while those of September and October were 
above, the average. 

2. Newly imported Egyptian seed treated with Abavit B was 
sown throughout the Gezira, except on one small area. 

8. No primary infection was observed where such seed was used. 

4. Serious Blackarm damage resulted from secondary infection in 
various areas, the results of which were first observed on September 18. 

5. This does not confirm the opinion expressed by Massey (Empire 
Cotton Growing Ebview, July, 1931, p. 207): “ It would appear from 
the foregoing that, as far as Blackarm is concerned, the fate of the crop 
is decided during the period of the germination of the seed.” 

6. All evidence available indicates that the previous season’s 
cotton land is the main source of secondary infection. 

7. Such infection might derive from (a) diseased volunteer seed¬ 
lings, (6) ddbris of diseased plants of the previous season’s growth. 

8. It is considered that the transmission of infection by rain has 
very definite limitations, but that dry infective material could be 
carried for considerable distances and spread over wide areas by the 
wind. 
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9. The infeotivity of debris from diBoaeed plants has been estab¬ 
lished by experiment. 

10. It is considered that, carried by wind and brought into contact 
with healthy plants, the organism could be activated by the con¬ 
ditions produced by such rain-storms as occur frequently in the 
Gezira. 

11. It has been claimed that sustained contact with irrigation 
water or wet soil destroys the organism, or reduces its vitality to such 
an extent as to render it innocuous. 

12. That the heavy watering given to all cotton land before sowing 
should fail to destroy all organisms carried by wind or other agencies 
on to the soil might be explained by the fact that a complete sub¬ 
mergence of every part of a hold is not possible in practice. 

13. Eeinfection of areas on which the destruction had been com¬ 
plete would, however, be possible in the dry periods which occur during 
the rains when a steady south wind prevails. 

14. The general connection believed to exist between the amount 
of rainfall and the extent of Blackarm infection is confirmed by this 
season’s observations. 

15. The connection between the date of sowing and the incidence 
of the disease has been investigated. Cotton in certain areas sown 
before, or at the time of, rains which occurred on August 21 amd 22 
was found to be generally and heavily infected. Plants resulting 
from sowings a few days later showed little disease, while September 
sowings in most cases escaped entirely. 

16. Bains in September and October are regarded as having 
exercised a controlling influence on the development of the disease, 
while some unexplained connection appears to exist between the 
extent of early infection and heavy rains late in August. 

17. The efficiency of treatment with Abavit B was not really 
tested, since conditions generally were against primary infection. 
The effect, therefore, of this treatment in the Gezira still requires 
confirmation. 

18. Experiments conducted with another aim showed that length¬ 
ening the intervals between waterings appeared to have no effect 
on the development of the disease. 


Seceived Jvly, 1032. 
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THE ACCLIMATIZATION OF COTTONS 
IN NEW AREAS 

BY 

S. C. HARLAND, D.Sc. (Lond.), 

Cotton Research Station, Trinidad. 

Since the rediscovery of Mendel’s law, there has been an enormous 
increase in our knowledge of the hereditary mechanism in both plants 
and animals. According to modem genetics a given organism owes its 
structure and attributes to the activities of about 6,000 or more genes, 
each of which is probably somewhat larger than a hemoglobin 
molecule, and which are contained in linear arrangement in a certain 
number of rod-like bodies called chromosomes. Each organism 
possesses a definite number of chromosomes in its body cells, but this 
number is double that of the germ cells. The process by which 
the chromosomes become halved in number is known as the reduction 
division. This is described in text-books and need not be further 
considered here. 

In the last few thousand years man has succeeded in modifying 
several wild species of cotton in order to adapt them to his needs. 
We now have two great groups of cultivated cottons indigenous to 
the New and Old Worlds respectively. These two groups differ 
in chromosome number, the New World typos possessing twenty- 
six pairs of chromosomes and the Old World types thirteen pairs. 
The original prototypes of these cottons may in some cases be found 
growing wild, and we can study the results of the modifications arising 
from the selection process carried out by man. If we examine 
some true wild cottons such as G. tomentosum and G. taitense in the 
New World group, and G. obtttsifolium var. transvaalensis in the 
Asiatic group, we are struck by the fact that the staple is useless for 
spinning purposes, being too short and coarse. The wild types are 
all perennial with small bolls, of which up to 600 may be required to 
make a pound of seed cotton. An Upland type is known in which 
the size of the boll has been increased so much by selection, that 
less than forty bolls are required to make a pound of seed cotton. 
The wild types have a staple length of less than ^ inch, whereas the 
modem 8ea Island Superfine cottons possess a lint length of 2^ inches. 
All these changes have been accomplished by selection, which means 
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that man has Bought, onoovered and isolated certain gene combina¬ 
tions advantageous to himself, but not necessarily fitting the plant 
for existence in a wild state. 

Nature isolates gene combinations important only in the struggle 
for existence. The planter requires an association of genes which will 
produce a large quantity of cellulose in the form of lint hairs with 
certain definite properties. Such an association of genes is a very 
complex affair. The planter wants genes also for ensuring rapid and 
quick germination of seed, for resistance to certain diseases, for early 
flowering, rapid fruiting, etc. In addition to these, he wants gene com¬ 
binations which will render the plant capable of thriving under a 
certain specialized set of bio-climatic conditions. All these changes 
mean that the genetic constitution of the original wild population 
has been modified by selection and re-combination to an enormous 
extent. Many genes which were very rare and scattered in the wild 
population have probably become predominant in the cultivated 
types, and such genes as that for brown lint—universally prevalent 
in the wild state—have become almost completely eliminated from 
cultivated populations. From a genetic point of view, the change has 
been one from a population of great diversity in which a large number 
of genes were present in a two-phase condition, to a population which 
has probably lost one of the phases of a large number of genes. 

If, therefore, attempts are made to acclimatize cottons in new bio- 
climatic areas, the genetic composition of the introduced types needs 
careful consideration. American Upland may bo considered in this 
connection. 

American Upland in its evolutionary history has become pro¬ 
foundly modified in its genetic constitution, and has acquired a 
set of genes which render it adapted to the climatic conditions of the 
southern states of America. It is thus unlikely that its introduc¬ 
tion into the Tropics would be attended by much success. It is 
probable that the very combinations of genes which render it suitable 
for the Southern States may render it unsuitable for the different 
climatic conditions of the Tropics. For the last sixty or more years, 
attempts have been made to mtroduce Upland cotton into various 
parts of tropical Africa. The history of such introductions is one, on 
the whole, of failure. The writer is at present not able to recollect 
a single case of success in the introduction of any modem standard 
variety of Upland cotton into Africa. There are cases where moderate 
success has been obtained, such as with the variety “ Over-the-Top ” 
in Nyasaland. There are also some oases in which a form of Upland 
has become a standard cotton in certain districts. We have for 



ACCLIMATIZATION OF COTTONS IN NEW ABBAS 287 

example U4 in South Africa, Allen Long Staple in Nigeria, and Nyasa- 
land Upland in Nyasaland. These apparently constitute exceptions, 
but a close survey of material leads to some interesting conclusions. 

1. The commercial cotton U4 is markedly different from typical 
Uplands. It has the staminal arrangement characteristic of Bourbon 
(the semi-wild tropical perennial) rather than Upland, and the pollen 
is more frequently yellow than cream, a characteristic not only of 
Bourbon, but also of the undifferentiated Uplands of Central America. 
Genetically it has all the signs of being either a more primitive type 
of Upland than the modern American ones, or else of being descended 
from an Upland-Bourbon cross. 

2. Punjab-American is a form of Upland somewhat acclimatized 
to North-west Indian conditions. Modern Uplands are apparently 
unable to acclimatize themselves. Why is this ? Probably because 
at the time when the Punjab stock came to India, the Upland cotton 
in the Southern States had a good deal more genetic diversity than 
it has at present, and thus possessed the genes necessary for ac¬ 
climatization to Indian conditions. In this connection it is worth 
while noting that Punjab-American is said to resemble closely the 
Petit Gulf cotton of New Orleans, common 100 years ago. 

8. The non-adaptability of modern Uplands to tropical African 
conditions is almost certainly due to the fact that the genes which 
would have been picked out by natural selection for survival in 
Africa have been either eliminated or rendered extremely rare by 
the ecological conditions of the Southern States. It is clear that 
this must be so, since semi-wild Bourbons morphologically resembling 
Upland very closely are found in various parts of West Africa more or 
less perfectly adapted to the ecological conditions. It is clear that 
a cross between a desirable form of Upland and a wild West African 
Bourbon will possess all the genetic combinations necessary for West 
African conditions. Similarly crosses between the acclimatized 
Ishan cotton of Nigeria and Sea Island or Egyptian should contain 
some very desirable genetic combinations. 

The lessons which genetics can teach us about the introduction of 
new cottons into a given ecological area may be summarized in the 
form of a series of statements embodying certain recommendations 
as to procedure. These are as follows: 

1. Cottons from bio-climatic areas markedly different will not, 
unless they are characterized by very great genetic diversity, possess 
combinations of genes rendering them physiologically suitable for the 
new climate. 

If the cotton is markedly heterogeneous on its first introduction, 
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the required aoolimatization genes may be present in the stock, bat 
be scattered, some in one plant, some in another. Isolation of the 
most promising types in the form of pore lines, then crossing these to 
prodace more effective combinations, may ultimately give more or 
less perfect acclimatization, but the various factors might be so 
scattered that the task of sifting them all into one or two types would 
probably prove insuperable. 

2. If the introduced cotton is a pure line, it may be either retained 
or rejected on its behaviour in the first year of introduction. Unl^ 
the climatic conditions in the new locality are nearly identical with 
those of the old, the chances are strongly in favour of failure. The 
case of the introduction of West Indian Sea Island cotton into Fiji 
is an example of successful introduction into a closely similar bio- 
climatic area. 

8 . It follows from ( 2 ) that cottons intended for a new area should 
possess as many physiological genes as possible in a heterozygous 
condition. If there is a wild cotton in the country of Bourbon type, 
it will provide all the physiological genes necessary for crosses with 
various standard Uplands. 

4. After making a cross of indigenous wild Bourbon by Upland, 
the Fi can be selfed to produce an Fj. This will give all possible 
combinations of physiological genes, and some of these may be much 
better than either of the two parents, since there may occur com¬ 
binations of economic and the required physiological characters. 
On the whole, however, it is better to use the Fj to create what is 
called a plant population. A plant population is obtained by selfing 
a large number of the best Fg plants and growing a mixed lot of F 3 . 
Similarly, a large number of desirable F 3 plants may be selfed, and 
the seed mixed to plant a large F 4 . This process is carried on for 
several generations. With each successive generation of self- 
fertilization, the number of genes in a homozygous state becomes 
larger, until in five or six generations most of the combinations are 
pure or relatively so. In each generation there has been abundant 
opportunity for natural selection to eliminate the unsuitable and weak 
combinations. With this system there is no opportunity to select 
plants on account of hybrid vigour, a phenomenon which is very 
characteristic of interspecific crosses in cotton and also of crosses 
between types of somewhat diverse ancestry. After a number of 
generations to selfing, the field should consist of a mixture of pure, 
but markedly differing types, each capable of originating a pure line. 
A large number of these can be selected and grown under ped^free 
culture for agricultural trial. 
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5. The above method of creating plant populations is more 
particularly useful when it is desirable to synthesize the best qualities 
of two pure lines, both of which possess the requisite adaptability 
to the climatic conditions. An example of such an experiment 
might be to combine the lint length of one strain with the resistance 
to Angular Spot of another. In a cross between, say, wild Bourbon 
and Upland, the number of genetic differences would be so great and 
the number of undesirable combinations so preponderant, that it 
would be desirable to cross the with the parent contributing the 
desirable lint characters. Take, for example, the cross: 

(Bourbon x Upland) x Upland. 

The plants here have on the average 75 per cent. Upland genes 
and 25 per cent. Bourbon genes. Such a backcross might well be 
the starting-point of a plant population in which year by year the 
best of the physiological combinations can be selected, while still 
retaining desirable agricultural and commercial properties. Here it 
would be desirable to begin eliminating obviously worthless plants 
from the first backcross onwards. In special cases where relatively 
few acclimatization genes are required from the wild or indigenous 
parent, the best plants of the first backcross can be backcrossed to 
the Upland type again with subsequent selfing to create a plant 
population. 


Useful Cottons for the Creation of Plant Populations 

As starting-points for the creation of new plant populations it 
may be suggested that the following cottons would be of great use. 
These have all been under examination and many have also been the 
subject of genetic investigation. 

1. G. Darwinii .—The wild cotton from the Galapagos Islands, 
which is somewhat Bourbon-like in morphological characters and 
which imparts a great deal of vigour to Upland crosses. 

2. G. tomentosum .—The wild cotton of Hawaii, useful for crossing 
with Upland when great drought resistance is required. 

8 . G. taitense .—The wild cotton of Polynesia. Resembles Bour¬ 
bon; suitable for crossing with Upland. 

4. G. jnirpurascens .—This cotton exists in a wild or semi-wild 
state in the West Indies, Central and South America, and West 
Africa. The present indications are that Upland cotton grown in 
the Tropics should have a strong dose of Bourbon. Probably the 
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two most valuable sub-types for orossing are Brassilian Mooo and 
Gambia Native. 

Of possible Peruvian types only three will be mentioned, sinoe 
the question of aoolimatizing Peruvian in the Tropics does not usually 
arise. 

5. Ishan from Nigeria. 

6. Tanguis from Peru. 

7. Gambia Peruvian. 

Receivei J%ne, 1932. 
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A SOUTH AFRICAN FARMING CHRONICLE 

[Being abstracts, with notes, from the diary of one John McMarr, farmer at 
Doomhoek; depicting something of his life and surroundings, but with no attempt 
at chronological accuracy.] 

BY 

W. L. FIELDING, B.Sc. 

The strip of country which has become known as South Africa’s 
cotton belt lies immediately to the east of the Drakensberg Mountains. 
About 50 to 60 miles in breadth, it extends from the Zoutspanberg 
Mountains (Lat. 23°) some 400 miles southward to the Tugela Kiver 
(Lat. 29°). 

In South Africa the future of the cotton industry must depend 
primarily on the white settler. The following is intended as an 
immediate glimpse into the life and surroundings of such a farmer as 
one might meet living on the borders of the Low Veld, near the 
centre of the potential cotton belt mentioned above. 

Although his surroundings and everyday life are typical of those 
of his class, in the character of John McMarr of Doomhoek a husband¬ 
man of rather sounder type perhaps than some of his fellows is 
purposely depicted. Neither a consecutive history of McMarr’s 
life, nor of the development of cotton-growing is intended, but out¬ 
standing happenings and facts as they affect the welfare of Doomhoek 
and its owner’s pocket are rather aimed at. 

Hailing from old Scotch farming stock, John emigrated in his 
early twenties and spent many years pursuing various occupations 
in different parts of the Union, serving in spasmodic African cam¬ 
paigns in the late war. He led on the whole a discontented life, and 
soon after the war the farming spirit bred in his bones led him to go 
in search of a place where he could settle down and practise the art 
which had been his family's pursuit for generations. 

A friend had a leasehold of a property in the Eastern Transvaal, 
just to the east of the Drakensberg, at an elevation of rather over 
2,000 feet. It was winter, the dry season, when Johii journeyed 
down with his wife to see Doomhoek. Here we may turn to his 
diary, which John assiduously dictated every night of his life, the 
while his devoted wife recorded the chronicles in neat Victorian 
handwriting. 



393 THE EMPIRE COTTON GROWING RBVIBW 


. We have travelled by train dovna the Johannesburg- 
Delagoa Bay railway, and at a little siding soon after Nelsprtiit 
were met by a Mr. X, travelling by mule buggy to the place 
Doomhoek, 6 miles from the rail. The day has been pleasantly 
warm, with a clear blue sky and the midday temperature about 
70®. It is the dry season now and the red soil is parched. 
However, a small river runs through the place, and for some 
100 yards on either side there appears to be a very fertile stretch 
of soil. The land lies in a small basin bounded by hills of 
1,000 feet or so on the north and east, and low kopjes are on all 
sides. Doomhoek, or ‘ Thom Comer,’ is well wooded with 
mimosa or thorn bush, a feature which appeals to me, as we can 
sell the timber or burn it for charcoal, and thus help to cover 
our stumping and clearing costs.” 

”... We are staying the night with Mr. X, who keeps 
a store, mostly for native trade, near the line, and we have 
decided to start work at once.” 

To one newly out from home a South African Low Veld farm 
seems a patchy business, a conglomeration of bits, twenty acres or 
so of tilled soil interspersed with irregular strips of virgin bushveld. 
It contrasts strangely with the consecutive, smooth succession of 
tilled land and pasture seen in temperate climates. But old McMarr 
was very observant and benefited by other people’s mistakes in 
farming in a strange land. Although the farm he has ultimately 
created must seem strange to his home-conceived ideas, he has reaped 
the reward of his observation and foresight. 

”... Doomhoek is very up and down. We must keep to 
the flat places and avoid slopes as much as possible. Our rains 
will come in the form of heavy storms, and once the bush is 
cleared we should soon have bad washaways on the sloping bits 
with the fertile weathered soil lying in the dongas. Twenty 
acres are now cleared down by the river and we await the rains 
to start ploughing. In addition, I have cleared a small piece 
nearer the house, where my wife can grow a few vegetables and 
fruits such as paw-paw, mangoes and grenadillas. Also I have 
chosen three more pieces of 20 acres each on granite soil. They 
are reasonably flat and should grow cotton well,” 

”... have got the charcoal-burning going well now, and 
managing to dispose of it at a price which will largely cover clear¬ 
ing costs. I am glad the lands I have chosen are well wooded.” 
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There are many fundamental odds and ends to be seen to in the 
early days, and odd scraps in the diary give us an idea of how John 
sp^t his time. 

. Two rooms of our house are now completed. The 
walls are of iron with deal matchboard linings, the roof of cor¬ 
rugated iron, and floors of deal boarding. It is necessarily of 
the simplest, and although raised from ground level on brick 
blocks I should not be surprised if later we were troubled with 
white ants and have to put in sounder concrete foundations. 
We can make our own ‘ dagga ’ bricks from the red soil here 
, which dries out very hard indeed. We are using mosquito nets 
as the brutes are numerous, but later I shall build a mosquito 
proofed sleeping porch. This is fever country. 

“ . . . I have bought 18 oxen and trek gear, the oxen at 
£7 apiece. They are a little lean now, but should fatten up when 
the veld improves with the rains. A wheelwright down the line 
has built me a useful wagon. It is busy now riding charcoal, 
and carrying things for the house from the siding. 

“ . . . I have taken on 15 boys, mostly Swazis, and shall 
take more as I need them. Their wages will range from £1 to 
£2 per month with meal rations as well. 

“ , . . Our house lies up under the hills. A creek runs 
down to the river some third of a mile away, and we have been 
busy building a small concrete dam and laying a pipe-line to 
the house. 

“ . . . The days are warming up. It was 90° P. on the 
stoep to-day at midday. The rains should be here soon. Our 
first two-furrow mouldboard plough arrived to-day. 

“ (October). Yesterday at midday, with the temperature at 
98° F., great billowing white clouds appeared over the north¬ 
western horizon. Soon the white fringe was followed by a black 
mass building up in greater and greater intensity. By 4 o'clock 
rain was pelting down, the temperature dropping suddenly. 
Almost tropical rain kept on for two hours and then a lighter 
fall set in for the night. Our gauge, which I had sent from 
Johannesburg, registered 2^ inches this morning. We shall 
begin ploughing to-morrow. 

“ (November). We have been planting to-day. Our double 
row planter worked well with two oxen, on the harrowed down 
ground. I have put in 20 acres or so of cotton, variety ‘ King,’ 
on the granite above the river. On the rest of the farm I have 
IX. 4 20 
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pot in mealies (maise), the big flat Hiokory King sort. The 
wife has been planting out beans, ‘ brinjate ’ (egg fruit) and 
spinach in the garden; also some yoong paw-paw seedlings.” 

And so John MoMarr got a start. As our purpose is to show 
something of the problems of his life we can only look at isolated bits 
in the diary showing up interesting episodes. Dates would serve 
little purpose here, but a few approximate indications are given. 

” (1920). Our cotton last year gave us just over 800 lbs. per 

acre. I have sold via-and Co., at over 28. per lb., quite a good 

figure. The mealies, of which I held high hopes, produced few 
cobs of any size, though the plants looked healthy enough. 
They seem an uncertain crop. It will mean buying maize meal 
for the boys. 

“ . . . While our cotton was on the ocean the price dropped 
to nearly half-figure. I had a letter from our agent to-day. 
I shall have to refund several hundred poimds on the advances 
he had made. The veld is very dry and our cattle are looking 
badly. The rain stopped earlier than in our first season. 
Although no records have been kept on the spot it is evident 
we have had a short rainy season. The creek is very dry com¬ 
pared with last year. We shall need heavy early rains if we are 
to get much ploughing and planting done before next Christmas. 
It is a heartbreaking business. 

“ (August). Have spent a lot of time this winter building 
a sluice and putting up a water wheel down by the river. Have 
installed a small pump, which seems to work quite well by the 
wheel. It will give us a constant supply for the bouse, and help 
with the tobacco, with which I am determined to persevere this 
season. The snuff tobacco we grow here seems to be very 
popular with the natives. Our seedling beds are looking well. 

“ (1921). Have put in quite a lot of Improved Bancroft 
cotton, and got quite a bit of tobacco planted out. Also a few 
mealies on the far part of the farm. 

“ (December). Everything is looking well and we are full of 
hope. The new cotton seems a great improvement.” 

John had quite a good year then. It set him on his feet and 
during the following winter many plans for improving the bouse 
were carried out. New tobacco drying sheds went up built with gum- 
tree poles and reeds cut from the river bank. John wisely invested 
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in new implements—a disc harrow, another plough, and more culti¬ 
vators. From his diary one can see that the next season started well 
and hopes again ran high. 

“ (Notiember, 1922). With the hot weather and good rains the 
cotton is growing splendidly. I have 80 acres in. The tobacco 
down by the river is doing very well, especially the earlier planted 
irrigated lot. The pump, driven by the water wheel, works day 
and night, costs practically nothing to run, and is a sound 
investment. 

“ . . . Don’t know what to think about the cotton. It is 
very stunted and shrivelled and the leaves all red. I hear 
similar tales from several men in the district. They say that it 
is caused by a little green hopping bug which has appeared in 
masses on the cotton. The late-planted lot looks as if it will 
be no good at all, and in the early planted lot where bollworm 
was bad the pest seems to be preventing further setting of bolls. 
Our mealies look as if they may be some good. 

“ (1924), If something is not done about this jassid soon we 
will not be able to grow cotton here. It is a pity, just as we have 
got the ginnery here. Tobacco looks as if it may be good one 
day, and we are trying to get a Co-op. going.” 

The weather is a subject constantly cropping up in John’s diary. 
Without doubt it is the vital factor in the life of such as the owner 
of Doornhoek; unfortunately, it is the most invulnerable of all the 
factors affecting success in farming. Although in temperate countries 
progress in the study of crop-weather and forecasting problems is 
being made, the extreme vagaries of climate in South Africa coupled 
with the vast agricultural area, seem to indicate that John and his 
fellows can look forward to little but the most general advice in 
their struggles with the ” arch enemy.” 

A rather inspiring attitude is taken by John. 

“. . . I hear the X’s have gone mining again. Well, I 
suppose most things are uncertain in Africa. Most things are 
a gamble; therein lies the fascination for many men who have 
come here, though they would not admit it. Mining in this 
area is a gamble of the first order; I would rather gamble here on 
Doornhoek. There is soul in this. To do good ploughing, to do 
my crops well and keep them clean of weeds, to watch them 
grow, to feel depressed with them on drought, and to feel that 
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good feeing tliat life is not so bad after all when rains come like 
a gift brom the gods. All this is life to me.” 

Bound, hard-working, hard-headed basiness man as he is, there 
is latent in John that essential characteristic of the good farmer— 
artistic temperament. Snatches from the diary convey a vivid 
impression of how the weather makes itself felt. 

”. . . This drought is getting on our nerves. Dust every¬ 
where, plants wilting. Down on the ‘ 20 acre ’ I had a real good 
stand of U.4. It makes one sick to see it looking so dead. 
To-day at 4 p.m. great black clouds were rolling westward, but 
the storm passed along the Drakensberg. For 6 weeks now 
every storm has passed us.” 

“. . . The storm worked up quickly last night. I was 
rather afraid of the towering white clouds in front of the black 
ones, and sure enough this morning I find 8 acres of my best 
tobacco in shreds. Hail again, and the best part of £800 gone. 
Still we are lucky, for last year our neighbour had all his tobacco 
and all his cotton blotted out, whilst we had not a spot.” 

”. . . At last good rains have come. Only just in time to 
save our crops after a six weeks’ drought, as so often is the case. 
It is astonishing how suddenly all seems right again. It is a great 
relief, but after some weeks of the nightly—‘ if we get rain soon,’ 
I come to realize what a great game of ‘ if ’ is ours ! Despite 
frequent periods of anxiety, it is extraordinary how often the rain 
does come just in time. Africa is an amazing country of ups 
and downs, but fortunately it is often, for many of us, a case of 
doum and ups. If one has a number of plantings of different 
crops, as is, of necessity, usually the case, the weather, with any 
luck, will be all right for some of them anyway.” 

”. . . After the storm last night I see big washouts on A’s 
land. I thought he would have trouble on that slanting land 
as he refuses to put in storm drains. I am glad my lands are 
mostly on the flat, and where the land does slant grass banks 
prevent wash.” 

A recent, somewhat lengthy entry in the diary, written evidently 
when John was feeling in a philosophic mood, sums up things 
agricultural as they appear to him. 

”. . . Have been thinking over things generally to-night 
as I sat ovea a sundowner on the stoep. There is no doubt in 
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my own mind tdiat cotton and tobacco are the crops to glow in 
this district. Now that we have the XJ.4 and 4/4 we have some¬ 
thing that has overcome oar old enemy, jassid, and is good 
yieldii^. Cotton seems to withstand our droughts better than 
other things. It is a nice crop to work with. If only the price 
were good we should most of us be growing quite a lot of it, 
especially now that the ginnery and marketing system have been 
put in order. The adverse gold exchange on cotton sold to 
the United Kingdom is disheartening, as is the decision of the 
Government to allow us only a 10 per cent, bounty in the form 
of adjustment. This is not retrospective, so that we stand to 
lose heavily on most of the cotton sold during the first few 
months after the crop comes off. With our snuff tobacco we 
are at present assured a steady interior native market, and the 
Co-op. is now on its feet. We may, one day, have to export, 
and samples have been reported suitable for sale as heavy plug 
cut or chewing tobacco in the United Kingdom. We badly 
need some alternative crops, to give our lands a change and to 
keep them going in times when, say, cotton prices are down. 
The produce from these should preferably have a use as a food 
for our native labour and cattle, be saleable on interior markets, 
and have export possibilities. White grain maize and various 
beans are suited to the first purpose. In some years we have 
good crops of mealies, but I personally have come to look on them 
as liable to be a complete failure. Our trouble may lie in that 
we have always grown long period varieties of the dent type. 
Some shorter period white mealies of the flint type went through 
a very bad time with me this year, but seem to be able to with¬ 
stand drought, and much to my surprise have set a fair crop 
which should go a long way towards feeding the boys and catting 
down monetary outgoings for meal rations. Ground-nuts are 
another possibility on our lighter lands. These we can always 
sell to natives locally for 10s. a bag, and if put in early I have 
known them give over 12 bags per acre; they seem to avoid the 
‘ rosette ’ disease when early planted, before Christmas. Of 
the beans, large speckled sugars fetch a good price for native 
feed. I am interested in the soy bean. It is said to be a good 
soil improvement crop, one can make hay of it, and the beans 
have an export market for oil crushing, I believe, but it seems to 
me likely to have a widening interior market if the Union cattle 
industry expands, as soy-bean meal and cake have a high feed- 
. ing value. The residue after oil crushing would fit in well with 
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ootton-Beed cake, maize and other beans in a oonoentrate ration. 
When 1 look back on what I said above, I am struck by the fact 
that, apart from definite export crops bke cotton, or citrus, etc., 
which latter I do not include in my own farming scheme, the 
white farmer in the Union seems to be occupying much of his 
time in providing food, maize, beans, etc., and luxuries, such as 
tobacco, for the vast black population. The native is not 
encouraged to fend for himself.” 

One would like to see many more ” John McMarrs ” in the South 
African cotton belt, and a good price for cotton prevailing. However, 
John is convinced that things will right themselves, and that one day 
his pet crop will again command a good figure. “ Pessimist in 
speech, optimist in heart ”—John is a true farmer. 

Beeeived May, 1932. 
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COMPARATIVE COTTON PRICES 

BY 

JOHN A. TODD, M.A., B.L. 

Thbbb have been two main features in the movement of ootton prices 
daring the past season. As the result of the enormous American crop 
of 1931 cotton prices in New York touched the lowest level in history; 
but owing to England going off the Gold Standard in September, 1981, 
prices in Liverpool did not apparently show the same decline. Thus 
on June 9, 1932, June futures in New York touched 4-86 cents as 
compared with the previous low record of 4-98 cents in the first week 
of November, 1898. In Liverpool the lowest actual quotation of the 
season was 8'38d. for October futures on the morning of August 10, 
1931, when the market reopened after the fateful Bureau report which 
was issued on Saturday (8th) after the Liverpool market closed. On 
June 10,1982, July futures in Liverpool touched 3’76d., but allowing 
for the rate of exchange (which touched $8-67 that day) this is equiva¬ 
lent to only 2*84d. This, however, falls considerably short of the 
record low price in Liverpool, which, as far as we can ascertain, was 
2'66d. in January 1895. 

The effect of the exchange factor is seen in all our tables. Thus 
in Table I. the season’s average for the American price of Upland 
shows a heavy reduction, but all the other prices being on a sterling 
basis show comparatively little change. It must be remembered that 
Egyptian currency is also linked to sterling, so that prices in Egypt 
followed those in Liverpool instead of New York. As it happens, 
however, we are unable to give the season’s average price for 
Alexandria because the publication from which we took this has 
apparently been discontinued. 

The effect is also seen in Table II. (Spot Prices of American and 
Egyptian in Liverpool, Alexandria and New Orleans) in the sharp 
rise from August to September in all the prices except New Orleans. 
Sterling prices, however, failed to hold the rise and tailed off again till 
the end of December, when a new rise carried them up again to the end 
of February. With March, however, there began a long decline which 
in the case of Sakel carried prices very nearly down to the low level of 
August, for on June 4, spot Sakel in Liverpool was 5'55d., which, 
allowing for the rate of exchange (83’69), is equivalent to only 4’21d. 
The previous low record for Egyptian prices is 4*19d. for F. G. F. 
Brown, which was touched both in 1894 and 1898. It is of coarse 
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difficult to compare Sakel prices today mth those of Brown in the old 
days, but even on this low level of prices there ought to be a difference 
of at least Jd. a pound in favour of Sakel. Further, in making com¬ 
parisons of prices over such a long period account ought to be taken 
of the difference in the general level of prices; in 1894 and 1898 this 
WS.S only about 93 per cent, on the base year (1900) against 113 per 
cent, in June, lOSH^z _ — „ . ^ 

Prom the low point of June prices of commodities in general showed 
an upward tendency, and cotton had its share in the rise, even before the 
shook of the first American Bureau report came to send prices up with a 
rush, thus exactly reversing the history of the first month of last season. 

Table II. also brings out the very erratic movement throughout the 
past season of the relative prices of American and Egyptian cotton 
as shown by the spot premiums in Liverpool. During the winter 
the premiums sagged very considerably both for Sakel and Uppers, 
but the low prices of the latter enabled the Egyptian Government to 
dispose of considerable quantities of their stocks on terms very 
favourable to the purchasers, a special effort being made to induce 
countries which normally used American to replace it with Egyptian 
at these very low prices. In the latter part of the season, however, 
Egyptian relative prices made a good recovery, the Uppers premium 
especially being weU above the average of recent years. With the 
sharp rise of American in August, however, Egyptian prices relatively 
lost much of what they had gained. In this connection Sakel is 
apparently beginning to feel the effect of the competition of Sudan 
Sakel, the crop there having made an unexpected recovery last year 
both in quantity and quality. 

Table III. gives the prices of other varieties. The chief feature in 
the movement of prices of these Outside Growths has again been the 
relative movement of Tanguis and East African compared with 
Uppers. It will be remembered that during the period of Egyptian 
Government participation in the market Uppers went well above 
Tanguis and East African, but this was followed by a sharp reaction 
when Government intervention ceased; and during most of this season 
Uppers and East African have been very close together with Tanguis 
well above both. Towards the end of the season, however. Uppers 
has again appreciated relatively. In tliis table we formerly gave the 
quotation for Rough Peruvian as well as Tanguis and Smooth, but that 
quotation has apparently now dropped out of the Liverpool circulars 
altogether, and we have utilised the space to insert a quotation for 
South African instead. This affords some interesting comparisons 
in the relative prices of East, West and South African cottons. 
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The most curious feature of the season, however, has been the 
extraordinary position with regard to the relative prices of Indian and 
American cotton, which unfortunately is not fully shown by the 
figures in Table III. because that table gives only spot prices, and the 
abnormal situation applied chiefly to futures. This position was 
referred to in the July issue in dealing with the Indian statistics, 

and we need only add that it has now been rertift^ by the sharp 
app*v/vxaoiuu of American cotton smoo August 8. 

TABLE I.~HISTORY OF COTTON PRICES, 1899-1932. 


Season’s Averages. 



Liverpool Prices (Pence per Lb,), 

Alexandria, 

Ameri¬ 
can 
Price 
of Up¬ 
land. 

1 

Index 
Numbers cf 

Season, 

Sea 

Island, 

Brazil, 

Ameri¬ 

can 

Indian, 

Egyp¬ 

tian, 

Oeneral 

Prices, 

1899-00 

Genii ! 
per Lb. i 

16-70 

Peniam 

Fair 

6-06 

Middling 

4-87 

No IFiue 
Ooniia 

4-40 

F.G P. 
Brown. 

e-81 

Dole jier 
Kan tar 

* 12-28 

Cents 
per Lb 

im 

Year 

1900 

100*0 

1900-01 

16-40 

660 

6-16 

4-37 

6-87 

13-80 

9-30 

1901 

96*7 

1901-02 

19-30 

4-87 

4-78 

4-19 

6-31 

10-42 

8-10 

1902 

96*4 

1902-03 

126-00 

6-67 

6-44 

4*47 

8-44 

13-66 

8-20 

1903 

96-9 

1903-04 

28-40 

6 -lC 

6-94 

6-66 

8-66 

16-66 

12-16 

1904 

98-2 

1904-06 

27-12 

5-26 

4-03 

4-62 

7-37 

13-97 

8-66 

1906 

97-6 

1906-06 

26-38 

6-23 

6-94 

6-00 

9*25 

16-99 

10-94 

1906 

100*8 

1906-07 

36-70 

6-97 

6-38 

4-87 

10*37 

19-16 

10-01 

1907 

106*0 

1907-08 

36-59 

6-79 

6-19 

6-03 

! 8-81 

18-21 

11*46 

1908 

103*0 

1908-09 

23-39 

6-84 

6-60 

4*94 

1 8-44 

16-46 

9-24 

1909 

104*1 

1909-10 

32-86 

8-34 

7-86 

6-31 

1312 

23-30 

14-29 

1910 

108*8 

1910-11 

35-62 

8-27 

7-84 

7-03 

10-76 

20-66 

14-69 

1911 

109*4 

1911-12 

23-73 

6-70 

6-09 

6-63 

9-66 

17-26 

9-69 

1912 

114*9 

1912-13 

26-00 

7-11 

6-76 

6*16 

9*79 

18-28 

12-20 

1913 

116*6 

1913-14 

23-47 

7-47 

7-27 

6-88 

9-45 

19-02 

13-49 

1914 

117-2 

1914-16 

22-00 

6-71 

6-22 

4-46 

7-34 

12-01 

7-94 

1916 

143*9 

1916-16 

27-00 

8-22 

7-61 

6-09 

10-42 

19-28 

11*99 

1916 

186*6 

1916-17 

60-00 

13-03 

12-33 

10-32 

21-66 

37-81 

18-41 

1917 

243*0 

1917-18 

80-00 

24-13 

21-68 

18-78 

t 30-97 

38-62 

28*86 

1918 

267*4 

1918-19 

66-00 

23-96 

19-73 

18-13 

27-86 

37*20 

30*36 

1919 

296*6 

1919-20 

Peruvian 

30-00 

26-31 

19-23 

60-34 

87-81 

38*21 

1920 

366*7 

1920-21 

Tanguis 

13-24 

11-89 

9-20 

30-24 

34-50 

16-08 ! 

1921 

229*7 

1921-22 

Good 

11-40 

11-37 

9-60 

19-76 

34-28 

17-78 i 

1922 

1850 

1922-23 

16-87 

14-62 

14-92 

11*14 

17-29 

30-71 

24*06 

1923 

185*3 

1923-24 

20-16 

18-20 

17-66 

13-36 

21-66 

39*79 

31*67 

1924 

193-6 

1924-26 

18-21 

14-67 

13-76 

11*96 

29-82 

39-49 

24*27 

1926 

186-4 

1926-26 

16-16 

11*09 

10-77 

8*97 

20-06 

30*47 

19*88 

1926 

172*6 

1926-27 

9-96 

8 32 

8-16 

7*18 

16-39 

21-49 

12*96 

1927 

164*7 

1927-28 

12-52 

11*36 

1 M 7 

9*21 

19-39 

29-69 

19*72 

1928 

1634 

1928-29 

12*26 

10-72 

10 62 

803 

18-14 

26-88 

18-92 

1929 

168*9 

1929-30 

10-44 

8-67 

' 9-09 

6-39 

14-52 

2036 

17*24 

1930 

139*2 

1930-31 

6-78 

6-67 

6-71 

4*02 

9*06 

12-10 

9-67 

1931 

121*3 

1931-32 

6-17 

1 4*86 

4-82 

4-32 

6*80 


6*89 

1932 

118-6 


* These figures are F. G. F. Brown till 1914, sinoe then composite figures 
nbraoing G. F. Sakel, G. F. Ashmuni, and G. F. Brown 
i 6o^ Carolina. | F. G. F. Sakel 
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TABLE n.-SPOT PRICES OF AMERICAN AND EGYPTIAN COTTON 
IN LIVERPOOL, ALEXANDRIA, AND NEW ORLEANS ON THE 
LAST FRIDAY OF EACH MONTH. 




Liverpool. 



New 

Orleans 

American 

Middling. 

Alexandria, 

Month. 

American 

Middling. 

Egyptian 

F. 0. F. Sakd. 

F. Q. F. 
Uppers. 

F.Q F. 
8akel. 

F.O,F, 

Uppers. 


Fence 

Pence 

Premium! 

I 

Pence ' 

Premium 

Conte 

DolUrs 

per 

Dollars 

per 

Kantar. 

1929-30. 

per Lb. 

per Lb 

per Cent 

per Lb 

per Cent 

per Lb. 

Kantar 

August .. 

10*58 

17*26 

63 

11*76 

11 

19-10 

33-26 

21-43 

September 

10-20 

16-60 

62 

11-30 

11 

18-14 

32*12 

20*68 

October .. 

9*96 

15*66 

56 

10*87 

9 

18-06 

28*62 

19*81 

November 

9*59 

14*65 

53 

10*63 

10 

17*17 

27-12 

19-06 

Deoember 

9*61 

14-20 

49 

10*44 ! 

11 

17-11 

26-87 

19*18 

January .. 

8-86 

14 26 

61 

10*34 1 

17 1 

16-89 

26*87 

19*25 

February 

8-40 

13-66 

60 

10*11 

19 

1516 

26*37 

19*18 

March 

8*44 

1420 

68 

10*27 1 

22 

16*48 

27*37 

19*06 

ApHI 

8-74 

14-30 i 

64 

10-42 

19 

15*54 

27-37 

19*43 

M^y ^, 

8-58 

13*66 

59 

10*11 ! 

18 

16*45 

27-62 

19*43 

June 

7-74 

12*66 

62 

9-68 

24 

12*86 

27-62 

19*25 

July 

7*47 

12*40 ; 

60 

9-44 

26 

12 75 

27*37 

18*62 

1930-31. 








14*00 

August .. 

664 

10*46 ! 

57 

850 

28 

10*80 

26-87 

September 

5*89 

10*06 

71 

8*22 

40 

10*06 

19*87 

13-00 

October .. 

6*24 

9*66 

55 

6*74 

8 

10*89 

18*25 

12*31 

November 

6*91 

9*36 

58 

6*58 

\ 

10*22 

16*12 

11*43 

Deoember 

6*31 

7*86 

48 

6*09 

15 

9*40 

13*76 

10*62 

January .. 

6*63 

8*85 

57 

6*52 

16 

10*16 

16*26 

11*60 

February 

6*18 

10*36 

67 

7*72 

25 

10*81 

19*07 

13-96 

March 

5*85 

9*45 

62 

7-00 

20 

10*69 

16*97 

12*60 

April 

May 

5*62 

8*30 

48 

6*42 

14 

9*89 

14*87 

11-26 

4*80 

7*80 

63 

6*78 

20 

8*45 

14*47 

10*06 

June 

6*43 

8*20 

51 

6*47 

19 

10*21 

14-62 

11*10 

July 

4*62 

6*96 

50 

6*63 

20 

8*37 

12*62 

8*96 

1931-32. 







10*87 

8*20 

August .. 

3*83 

5*95 

55 

4*79 

25 

6 85 

September 

6*19 

7*86 ! 

51 

6 15 

i 18 

6*93 

13*62 

9*70 

October *. 

4*99 

7*35 

47 

5*82 

17 

6*47 

13*22 

9*4> 

November 

i 490 

7*16 

46 

6*59 

14 

6*99 

13*02 

9*30 

Deoember 

6*39 

7 05 

31 

6 90 

9 

6*31 

I 12*22 

10*05 

January .. 

6*60 

7*36 

34 

6*27 1 

14 

6*63 

13*42 

11-00 

February 

6*79 

7*80 

35 

6*83 1 

18 

7*05 

14 32 

12-10 

March 

515 

7*06 

37 

6*16 

19 

6*62 

12*17 

10*65 

April 

May 

4 82 ‘ 

6*55 

36 

6*77 

20 

5*84 

11*47 

10*26 

445 

6*96 

34 

6*33 

20 

6*59 

10 67 

8*90 

June 

4*41 I 

6*30 

43 

5*63 

25 

5*16 

1142 

9-60 

July 

4*67 1 

7*10 

52 

6*14 

31 

6*84 

13*32 

10*70 

1932^. 








13*96 

August .. 

6*45 

8*76 

36 

7*70 

19 

8*62 

16*67 

i 
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TABLE m.-~MONTHX.Y SPOT PRICES OF VARIOUS KINDS OF 
COTTON IN LIVERPOOL, 1929-32. 

Ok the Last Fbiday ok Each Month. Fbom ths Liviibfool Cotton 
Assooution’s Weekly Ciboulabs. 

(For American in Liverpool and, New Orleans—and Egyptian in Liverpool and 
Alexandria—see Table II.) 



Peruvian, 

Brazilian. 

§ . 


§ 

1 

Pereenlage 
of Indian on 
American. 

Seasons, 

Tanguis 
{Good Fair), 

Smooth 
(Good Fair) 

Sao Patdo 
(Fair). 

Pemam 

(Fair). 

West Afria 
(Middling 

East Afria 
(Good Fail 

South Afria 
(Middling), 

s 

r 

1929-30. 

August 

11-68 

11-28 

9-93 

10-38 

10-53 

IMO 

10-68 

7-95 

75 

September .. 

11-26 

10 96 

960 

9-96 

10-20 

10-76 

10-20 

7-66 

75 

October 

11-06 

10-76 

9-31 

9-76 

10-01 

10-66 

9-96 

7-46 

75 

NoTember .. 

10 64 

10-34 

9-14 

9-24 

9-59 

10-14 

9-69 

7-20 

75 

December .. 

10-46 

10-16 

9-06 

9-16 

9-61 

10-06 

9-61 

7*10 

75 

January 

9 60 

9-60 

8-60 

8-50 

8-85 

9-40 


6-36 

72 

February .. 

9-29 

9-19 

8-09 

8-09 

8-04 

9-09 

8-49 

6-80 

68 

MArob . * 

924 

9-14 

8-04 

8-04 

8-49 

9-14 

8-44 

5-65 

67 

April 

9-34 

9-09 

7-99 

7-99 

8-69 

9-24 

8-74 

5-65 

65 

May.. 

9-18 

8-93 

7-93 

7-93 

8-53 

9-18 

8-68 

6-66 

66 

June 

8 29 

8-04 

7-04 

7-04 

7*64 

8-29 

7-74 

4-86 

63 

July.. 

7 97 

7-82 

6-72 

6-72 

7-42 

817 

7-47 

4-36 

58 

1930-31. 









62 

August 

7 14 

6 94 

6 94 

6-94 

6 69 

7-54 

6-64 

4-10 

September .. 

6-64 

6-44 

6-69 

6-79 

6-94 

6-89 

6-89 

3-80 

65 

October 

6-84 

6-74 

6-09 

6-19 

6-24 

7-19 

6-24 

4-60 

72 

November .. 

6-61 

6-41 

6-76 

6-86 

6-91 

6-86 

6 91 

4-20 

71 

December .. 

6-01 

6-76 

6-36 

6-46 

6-36 

6-36 

5-31 

3-76 

71 

January 

6-33 

6-08 

6-68 

6-78 

6-63 

6-68 

5-63 

4-03 

72 

February .. 

7-03 

6-63 

6-23 

6-33 

6-18 

7-23 

6-18 

4-68 

74 

March 

6-70 

6-30 

6-80 

6-90 

6-90 

6-90 

6-86 

4-23 

73 

April 

May.. 

6-47 

6-07 

6-67 

6-67 

6-67 

6-67 

6-62 

1 4-13 

73 

6-60 

6-30 

4-80 

4-90 

4-90 

6-90 

4 80 

3-49 

73 

June 

6-18 

6-88 

6-38 

6-48 

6-48 

6-48 

5-43 

4-14 

76 

July.. 

5-37 

4-97 

4-67 

4-67 

4-67 

5-67 

4 62 

384 

83 

1931-32. 









81 

August 

4-58 

4-18 

3-78 

3-88 

3-88 

4-88 

383 

3-12 

Scj^mber .. 

6 99 

669 

6-09 

6-19 

6-14 

6-09 

6-19 

1 4*14 

80 

October 

6-14 

6-64 

4-94 

604 

6-04 

5-94 

4-99 

4-36 

87 

November .. 

6 10 

6-50 

4-80 

4-90 

4-90 

6-80 

4-90 

4-36 

89 

December .. 

6-69 

6-99 

6 29 

5-39 

6-44 

6-19 

6-39 

5-03 

93 

January 

6-60 

6-10 

6 60 

6-66 

6-65 

6-30 

6-60 

5-43 

99 

February .. 

6-94 

6-44 

6-84 

6-89 

6-89 

6-64 

6-79 

6-45 

94 

March 

6-27 

— 

5-17 

6-22 

6-22 

6-97 

6-16 

4-76 

93 

April 

ll&y.. 

6-97 

— 

4-87 

4-92 

4-87 

6-62 

4-82 

4-40 

91 


— 

4-50 

4-66 

4-46 

5-26 

4*46 

4-01 

90 

June 

631 

— 

4-41 

4-46 

4-41 

5-11 

4 41 

3-99 

90 

July.. 

6-67 

— 

4-77 

4-82 



■ljU 


93 
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NOTES ON CURRENT LITERATURE 

COTTON IN INDIA. 

477. Rkpobt on the Work of the Indian Trade Commissioneb DtraiNa 
1031-32. By H. A. F. Lindsay. The usual interesting and informative report. 
The various chapters deal with modem trade tendencies; Indian timbers and 
minerals; agricultural products—foodstuffs and industrial materials; trade 
publicity; committees and conferences; staff and acknowledgments. Various 
appendices are included. 

The slight improvement which was noticed last year in the United Kingdom's 
imports of raw cotton from India was not maintained, and the quantity was just 
below that for 1929. Towards the end of the year under review very little 
business was done in Indian cotton because of its relatively high price as com¬ 
pared with American and £g 3 ^tian. 

In examining India's exports of raw cotton in 1931, two very important factors 
must not be lost sight of. One is the ever-growing demand in the country itself 
on account of the steady growth of the cotton manufacturing industry in India, 
and the other the comparatively poor crop of 1931. Both these factors are 
responsible for India importing more and exporting less. Thus her imports of 
raw cotton jumped from about 23,600 tons in 1929 to over 81,000 tons in 1931, 
whilst her exports fell from just over 700,000 tons in 1929 to 570,000 tons in 
1931. 

478. Indian Central Cotton Combuttee. At the twenty-fifth meeting, held 
in Bombay on August 1-2, many important matters came before the Committee, 
including the following: the introduction of legislation prohibiting the growing 
of Pulichai cotton in certain areas of the Madras Presidency; the compilation 
and publication of the All-India Cotton Forecasts; the working of the Cotton 
Ginning and Pressing Factories Act; the cost of growmg cotton in India. The 
general progress report of the various research schemes financed by the Indian 
Central Cotton Committee was reviewed, and great satisfaction was expressed 
with the work so far done. The memorandum on Publicity and Propaganda 
was discussed at great length. 

479. Spinning Test Reports on Indian Cottons. By N. Ahmad. {Ind. 
Cent, Cott, Comm, Tech, Circs,, Nos. 69-70, 1931-32.) The circulars contain 
the grader's reports and spinning test results for Broach, Bailhongal, Hubli- 
Kumpta, Kadi, Hubli Upland, C.P. No. 1, Muttia, Berar, Lattur, Nanded, Surat, 
Punjab-American, Jagadia Farm, Navsari, DhoUera, Westerns, Farm Westerns 
and Kumpta cottons for the 1931-32 seasons. 

480. Spinnino Tests on Mixings of Long Staple and Short Staple Indian 
Cottons. By N. Ahmad. {Tech, BuU. Ser. A., No. 20, 1932, Ind, Cent. Cott. 
Comm,) The results of the tests indicate clearly the harmful effects of adulterating 
better types of cotton with inferior types. Such a practice invariably impairs the 
quality of yam, even when the proportion of the short staple cotton is relatively 
small. The number of yam breakages in the ring frame motmts up, yams become 
progressively less even, and in one case (4F and Mollisoni) are found to be 
considerably neppier than those spun from either of the two pure cottons. The 
diminution in yam strength, in some cases, is phenomenal. Karunganni, which 
in the pure unadulterated state will yield a good 20's warp, is found suitable 
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far no more than 12*s standard warp counts whan mixed with S540 per cent* 
of the shortHBtaple Puliohai cotton. It is further found that if the fibre-properties 
of the short-staple variety differ considerably from those of the long-staple variety, 
the diminution in yam strength is both re^ar and continuous, so that, within 
a wide range of percentage composition, the spinning performance is very nearly 
proportional to the amount of the inferior growth present in the mixing. Such, 
for instance, is the case with P.A. 289F and MoUisoni. The former has a long and 
fine staple, while the latter is a relatively coarse and short-stapled variety. It 
follows that, as the percentage of MoUisoni in the mixtures is graduaUy increased 
by equal amounts at a time, the highest standard warp counts for which the 
mixtures are found suitable decrease in a regular manner—^a decrease of three units 
in the latter being associated with an increase of 10 per cent, in the proportion 
of the former. On the other hand, when the fibre-properties of the inferior 
variety do not differ so radically from those of the superior variety, the spinning 
performance of the mixtures declines at first rapidly and afterwards slowly, 
as the proportion of the short-staple cotton is graduaUy increased. The difference 
in the behaviour of these two series of mixtures has been explained quantitatively 
m terms of the modification of their fibre-properties. 

481. Periodic Pailttres op the Punjab-American Cotton Crop. By R. 
Thomas. (Jffr, and Livestock in India, ii., 8, 1932, p. 243.) In some years the 
Punjab-Amorican cotton crop has been afflicted with what appears to be a 
mysterious “ disease.” The damage resulting in a year of general crop failure 
may exceed £6,000,000. The disease was fairly general over the Punjab Province 
in 1919, 1921, and 1926-28. The symptoms of the disease are described and 
its distribution in time and place is discussed. Some earUer theories advanced 
to account for these crop failures are cntioaUy examined. Factors which are 
believed to infiuence the intensity of crop failures in any year are discussed. 
The author is of opinion that the basic cause of these periodic crop failures in 
the Punjab is the cotton Wlute Fly (Bemisia gossypiperda). The distribution 
and life history of the pest are described. The nature of the damage done by 
it in cage experiments is compared with the symptoms of the ” disease ” in a 
failure year. The intensity of White Fly in any year is believed to be controUed 
largely by rainfaU during the months May to August, and also largely by predators 
and parasites. Practical and economic methods of controlling the pest are 
described; these include:—spraying the cotton crop during July and August with 
rosin-soda compound; manuring at the flowering stage (end of August or early 
September) with a light dose of nitrogenous manure; delaying the sowing until 
late in May or early in June; breeding strains of cotton relatively immune to 
the effects of White Fly attack. 

482. Indian Cotton and Cloth Prices: Analysis. By M. D. Altekar. {Indkm 
Text, J., 42, 1932, p. 164 and 166. Abstr. from 8umm, of Curr, Lit,, xii., 12, 
1932, p. 362.) The prices of raw cotton and cotton goods are examined in relation 
to fluctuations in all commodities combined. Figures prepared by the Depart¬ 
ment of Statistics and Commercial Intelligence, Calcutta, are given for 1914- 

1931. The fall m cotton manufactures has been much slower than the general 
fall in prices in recent years. Taking the index number for 1914 to be 100 in 
each case, the 1931 index number for the price of cotton manufactures is 123, 
while that of raw cotton is 83 and that of all commodities 96. Thus cotton 
piece goods are still sold, roughly speaking, at a price 26 per cent, higher than tibat 
in 1914, whilst the general level of prices has gone slightly below the 1914 levd. 
The recent financial crisis and the extension of tariffs will cause a rise in prices. 

488. Indian Cotton and Cloth Prices: Analysis. (Indian Text, J,, 42, 

1932, p. 219. Abstr. from 8umm, of Curr, LU., xii., 1932, p. 362.) The 
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60 ticlTiii(m 8 dram by Altekar are oritioised, and it is pointed out that the index 
numbers selected by him are not quite relevant for the purpose. A table showing 
aanualavecages of index numbers for raw ootton andfor two varieties of locally* 
made piece goods at Bombay is given. These figures show that the prices of raw 
ootton fell between 1918 and 1921, increased between 1922 and 1924, and generally 
declined thereafter with a few exceptions. The prices of the locaUy-made 
varieties of cloth reached their peak in 1920 and then began to fail. But the 
fall in the prices of piece goods has not been proportionate to the corresponding 
fail in the prices of raw cotton. Since 1926, the cloth prices appear to have 
fallen relatively more than is warranted by the fall in the price of raw ootton. 
[C/. previous abstriwjt.] 

484. CJOTTON Goons: Imports ikto India (1929-31). {Indian Text, J., 42,1932^ 
p. 189. Abstr. from 8umm, of Gurr, Lit, xii., 11, 1932, p. 331.) An analysis 
of Indian import trade in yams and piece goods has been prepared by a Committee 
of the Bombay Millowners’ Association. Details are given. Particular attention 
is paid to the great influence of China in the grey yarn trade, and to the kmds of 
cloths for which Japan is in the ascendancy. 

485. Indian Cotton Chart, 1931-32. We have received from Messrs. Chunilal, 
Mehta and Company, Bombay, a copy of the ootton chart which is published by 
them annually at the termination of the Broach contract for April-May delivery. 
This year’s chart gives as usual April-May Broach quotations in Bombay and 
corresponding quotations for American cotton in Liverpool and New York. 
Silver quotations are not given in this issue owing to the necessity for the inclusion 
of sterling-dollar cross-rate, which has of late become an important factor affect¬ 
ing ootton quotations. 

486. Studies in Tropica.l Land Tenure. By H. M. Leake. (Trop. 
Agriculture, ix., 8, 1932, p. 245.) This paper deals with the land tenure systems 
of India. 


COTTON IN THE EMPIRE (EXCLUDING INDIA), 

487. The following reports have recently been received: 

Br, Cott. Grow. Assen., Ann. Rpt., 1931. 

East Mailing Res. Sta., Ann. Rpt., 1931. 

Empire Marketing Board, Ann. Rpt., 1931-32. 

Cyprus: Aim. Rpt. of Dpt. of Agr., 1931. 

Fiji: Ann. Rpt. of Dpt. of Agr., 1931. 

Northern Rhodesia*. Ann. Rpt. of Dpt. of Agr., 1931. 

Southern Rhodesia: Rpt. of Sec. of Dpt. of Agr., 1931. 

Sudan: Ann. Rpt. of Dpt. of Agr. and Forests, 1931. 

„ Rpt. of Govt. Chemist, 1931. 

Tanganyika: Ann. Rpt. of Dpt. of Agr., 1930. 

488. British Cotton Growing Association. The Twenty-seventh Annual 
Report is of the usual interesting nature. It is stated that the cotton trade 
has again suffered a period of acute depression, although some improvement 
result^ from the suspension of the gold standard by the British Government, 
which caused a substantial sidvance in cotton values in this country as compared 
with the very low prices which had been ruling for some time previously. 

The total number of bales dealt with by the Association during the year was 
121,362, of a value of £1,338,657. The work of the Association in the Colonies 
is described, and some useful statistical appendices are included. 
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Eicma Uabutihg Boabd. Annual Report for 193l-32« (H.M. Stet. 

price la, net.) An account of the work of the year given under the 
following heada: The Empire Marketing Board in 1931-32; Gianta for Reaearoh 
and Development; Marketing; Economic; Inveetigation and Intelligence; 
Publioity. 

In connection with cotton disease research, for which a grant was made 
to the Rothamsted Experimental Station, the experiments on the influence of 
environmental conditions on the blackarm, or angular leafspot, disease of cotton 
plants have been continued. The work has dealt mainly with the influence 
of air temperature, atmospheric humidity, and alternating environmental 
conditions on the disease. A paper giving the results of the experiments on 
constant air temperatures has been pubbshed, and also a paper describing the 
construction of a new type of humidity control. 

490. Cotton Crops, By J. A. Todd. {Times Trade and Eng. SuppU. 
May 21, 1932.) The author's annual survey of the progress of cotton growing 
in the Empire. Tables are included showing the Empire cotton crops from 1926 
to 1931, and the United Kingdom's consumption of different cottons, both Empire 
and Foreign, from 1927 to 1931. 

491. ASIA: CbrpRtJS. Cotton Cultivation in 1931. (Abstr. from Ann. Bpt. 
Emp. Cott. Or<ymng Corpn., 1932.) Tbe area planted to cotton in 1931 was less 
than the preceding year, and the yield was less. Considerable damage was 
again caused by bollworms, and propaganda was carried on to induce farmers to 
plant their cotton earUer than is the usual practice, in order to obviate much of 
the loss and damage caused by these pests. No fresh suppbes of cotton seed 
were imported in 1931, but the Department of Agriculture distributed to farmers 
over 6 tons of seed of the “ Mesowhite ” variety, which were produced locally 
from the seed imported from Iraq in 1930. This variety, which gave very satis¬ 
factory results in 1930, was, however, not so favourably reported upon as regards 
yield in 1931, either under irrigation or as a non-irrigated crop. The following 
experimental work was carried out durmg the season under review. At Nicosia: 
time of sowing trials with different varieties; trials under irrigation with Meso¬ 
white variety. At Livadhia: fertiliser trials. At Karavostassi and VatiUi: 
special trials with Mesowhite variety. The time of sowing trials again demon¬ 
strated the advantages of early sowing. 

492. Problems of Cotton Production. (Agr. SuppU. No, 49 to the Cyprus Oazette 
No. 2231, July 29, 1932.) Outlines the history of cotton in the island. C 3 T)ru 8 
at present is an unimportant source of Empire supply as the methods of cultiva¬ 
tion, and especially subsequent handling of the crop, are not quite up to the 
standard of those now generally followed in the leading cotton-producing 
countries. The available area suitable for cotton cultivation is estimated at 
60,000 acres, of which 33,000 acres are suitable for growing “ dry ** or non- 
irrigated cotton, and the remaining 17,000 acres for irrigated cotton. The 
limiting factors in obtaining increased production are an insufficient supply of 
irrigation water and a habibty to droughts. Cbmatic conditions are on the whole 
favourable, and there is little risk of rain when the crop is ripening. Soils are 
suitable and contain the necessary constituents for cotton. 

Brief notes are given of the cultivation methods that should be followed in 
C^ruB by small farmers, who are at the present time the solo producers of cotton 
in the island. It is stated that when the Cypriot farmer can be induced to follow 
better methods of cultivation, picking, and sorting his cotton, the merchants 
will be in a better position to supply a more exacting and incidentally a more 
stable and remunerative market than the market in neighbouring countries with 
irhioh they trade at present. 
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18$. Iea<). Problme of ^ Iraq GiMmtor. By D. D. Paterson. [Trop, Aqri^ 
Guihirt^ ix., 8, 1932, p. 252.) Cotton Cultivation ,—Wliile a short-staple Asiatio 
ootton has been grown in Iraq for many years, it is only during the post-war 
period that an attempt has been made to grow a cotton more suited for the 
export market. Since 1918 experiments have demonstrated that the Webber 
strain of long-stapled American Upland is the most suitable for Iraq conditions. 
The seed is sown on ridges by hand, and thinned to two plants on each hill when 
the plants are about 9 inches tall. Inter-cultivation is essential to insure good 
3 rields, and sixteen or seventeen irrigations are required by the crop. Under 
careful cultural treatment yields of over 1,000 lb. seed ootton per acre may be 
obtained. Unfortunately the ordinary feUah is rather more mterested in his 
summer food crops, and cotton suffers as a result; thinning is omitted, cultivation 
neglected, overwatering indulged in when water is plentiful, and underwatering 
when it is scarce. In consequence, 3 delds are sometimes as low as 150 lb. per 
acre, and the average for the country cannot be much m excess of 300 to 400 lb. 
In spite of this, steady progress has been achieved, as proved by the increase in 
the output from 60 bales of lint of 400 lb, in 1920 to 5,200 bales in 1928. While 
this latter is insignificant when compared with the world’s total annual require¬ 
ments, it illustrates the great potentialities of Iraq as a cotton-producing coimtry. 

494. AFRICA: Nigeria. Cotton Investigations, (BuU, Imp, Inst,, xxx., 2, 
1932, p. 217.) The Botanist, Southern Nigeria, in his report for the six months 
ended December 31, 1931, points out that “ the present cotton-breeding problem 
is the attempt to combine the valuable agricultural characters of the ‘ Improved 
Ishan Strain A ’—of which the moat serious defect is that the lint is classed as 
* rough ’ by spinners—with the smooth Imt of other cottons. Through the 
courtesy of the Empire Cotton Growing Corporation invaluable assistance is being 
supplied in two directions. Firstly, Dr. Harland in Trmidad is crossing Nigerian 
Ishan A with Sea Island cotton, and is also advising on the reduplication of this 
crossing which is bemg done locally. The first crosses have been made this 
season (1931-32), and some years must elapse before new strains are ready for 
extended trial. Secondly, certam other Ishan strams, raised from the hybrids 
mentioned in previous reports, and at present in the single plant stage, were 
examined in England for the roughness character by the Spinning Tests Com¬ 
mittee of the Corporation, and wore later tested at the Shirley Institute, Didsbury. 
The examination and tests have proved that certain strains are free from rough¬ 
ness, and should be acceptable to the spinners as smooth cottons. The 1931-32 
and the following season should show how far these new strains breed true for 
the smoothness character, and how far they are satisfactory when judged agri¬ 
culturally. The cotton this season, and especially that of the selection plot, has 
suffered severely from insect pests and from diseases. HehpeUis {H, hergrothi) 
attack, as of late years, was very prevalent. Jaasid (E. facialis) infestation of 
the new strains, and also of the normally resistant Ishan strain A, has been severe. 
Cotton Stainers were unusually numerous for indigenous ootton, and boll punctur¬ 
ing was very heavy. Much stained and damaged lint was harvested, and the 
Mycologist identified damage due to Internal Boll disease {Nematospora gossypii),** 
The Chief Mycologist reports that cotton seed disinfection experiments to 
control bacterial diseases were carried out for the third time at Ilorin. The two 
previous experiments gave no significant results as regards increased yield, but 
that was explained by the unsatisfactory conditions of the experiment. In both 
oases screens of guinea com designed to prevent spread of infection due to 
B, mailvacearum were non-effective, and in addition the land available for the 
experiments was very poor. This year better conditions prevailed. The plot 
available was of better quality, and the screen between the plots of ootton was 

IX* 4 21 
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08eMre throughout the experiment. The seed was treated by soaking in 
1 per cent. Germisan for ten minutes, and then dr 3 ring back to the original wri^t 
in an air current at a temperature of 50° 0. The screens consisted of early maiae 
followed by guinea com, and the land available for these screens was ridg^ along 
its length in one half and across its short side in the other half. In this way 
a very compact screen resulted. Disease estimations showed complete control 
of all seed-borne infection, and later very little disease affected the plants in the 
treated halves. The final assessment of disease gave a mean percentage of 
7*4 for the treated plots, whilst in the untreated plots there were as many as 
76*3 per cent, plants showing the disease. At the time of writing the crop figures 
showed an increase of over 100 lb. of seed-cotton per acre on all the treated plots 
as compared with the yield on the imtreated plots. 

496. Cotton Oromng near Lake Nyasa, By Susette Cramor. (Trap, Life, May 
and June, 1932, pp. 88 and 107.) A popular account of a day on a cotton 
plantation. 

496. Northern Rhodesia. Cotton CvUivation. {Ann, Rpt, of Dpt, of Agr,, 
1931, recently received.) At the Mazabuka station, two methods employed in 
1929-30 for control of stainers were productive of a statistically significant 
decrease in stainer population, but imfortunately the resulting increase in the 
percentage of clean cotton did not cover the cost of the control operations. 
Similar results were obtained in the season under review, but it was found that 
the degree of staining varied in a remarkable way with the habit of the plant, 
and that habit was highly correlated with certain clearly defined, but as yet 
imperfectly understood, soil differences. During the year a technique for the 
rearing of stainers in the laboratory was evolved, and some measure of success 
was attained in the breeding of certain parasites; an unidentified Tachinid 
fiy and a white mite which infests the adult stainer were the most important 
of these. The mite proved particularly fatal under conditions of intense 
humidity. 

At the Fort Jameson station U.4 cotton has twice asserted its supremacy 
over other varieties, and gave yields of approximately 700 lb. of seed cotton to 
the acre during the year under review. If yields of this order could be main¬ 
tained, and better prices obtained for cotton, the prospects of this crop as an 
alternative crop to tobacco would be definitely promising. Bollworm damage 
has been negligible during the last two seasons. 

497. Southern Rhodesia. Cotton CultivcUion, 1930-31. {Ann, Rpt, of Dpt, of 
Agr,, 1931.) From the report of the Chief, Division of Plant Industry, we quote 
the following: “ The cotton industry, in which the Colony is fortunate in having 
the generous assistance of the Empire Cotton Growing Corporation, makes progress 
which, in view of the difficult climatic conditions in the earlier part of 1931 and 
the low price obtainable in the world’s market for the product, is remarkable. 
The planted acreage was 9,028, and the average yield per acre of seed cotton 
was 300 lb., the highest yield since the exceptional 1923-24 season. The admir¬ 
able work carried out at the Cotton Research Station near Gatooma has been 
continued, and it has now been possible to provide adequate accommodation in 
lieu of the deplorable and unsafe structure in which the work has been carried 
out hitherto. . . . There is fair reason for expectation that, with the constant 
improvement of seed made available by the work at the Gatooma station, and 
with the progressive improvement m the knowledge of the effect of local con¬ 
ditions, cotton will in the not remote future become a staple crop in suitable 
areas and will afford to the farmers in those areas a safe and productive 
alternative to maize.” 
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498. StTBAN. CoUm CvUivaHon^ 1930-31. (Ann Rpt, of Dpt of Agr, and 
forestSi 1931) In the Gezira, the mam source of Sudan Sakel cotton, olimatio 
conditions were imsmtable A poor stand resulted from severe attacks of 
Blaokarm, which occurred durmg an unfavourable seed time The resulting 
plants achieved a poor growth and were heavily mfocted by loaf curl disease. 
Crop prospects became gradually worse, the final yield of 1 34 kantars bemg the 
lowest yet expenenoed At Tokar and Kassala the yields wore good m spite 
of the prevalence of leaf curl m both districts The proportion and quality of 
the higher grade cotton from those sources were also satisfactory The American 
cotton crops from both areas under irrigation and ram cultivation were about 
normal. In the south the seed issue was restricted to approximately the quan¬ 
tities issued the previous season, in order to place a limit on commitments 
for purchase of the crop. Such seed was readily taken up m spite of low prices. 

Cotton Cvltivation, 1931 32 After the very low yields in the Gezira m the 
previous season, it is most gratifymg to be able to report that the present seasmi 
m that area has been m every way satisfactory It is not possible to estimate 
to what degree the considerable improvement is due to each of the various causes 
to which it might be m part attributed The weather at planting was favour¬ 
able. New seed was imported from Egypt for the whole area, and was treated 
by a disinfectant before sowmg Sowmg was carried out with great care, and 
a very thorough search was made for ratoon cotton spnngmg from the roots o^ 
the previous season’s crop, and for volunteer seedlmgs These were as far as 
possible extermmated The crop as a whole made an excellent start, and its 
growth and healthy appearance was up to the standard of the best crops grown 
smee the initiation of the scheme Blackarm appeared later m many places, and 
became generally distributed throughout the scheme with the exception of the 
most northerly blocks Its behaviour was irregular, in some places it spread 
considerably, and m others remained localized and did little damage Taking 
the area as a whole, considerable loss has resulted from this cause, but very 
much less than in recent years Loaf curl also appeared, but to a relatively small 
extent, and caused little damage The most encouraging feature is the direct 
evidence that the Gezira soil can, under suitable conditions, grow as good a 
cotton plant as it ever did, both on the new and on the old established areas. 

At Tokar the flood was a good one, and more than the average crop is 
anticipated In the Gash Delta the area was reduced, partly through the 
adoption of a rotation in watering, and pirtly through the depredations of 
locusts. 

The crop of American Upland type cotton from irrigated land will show a 
falling off due to low prices, in spite of an excellent yield obtamod at Zeidab and 
on the Government purapmg scheme in Dongola Provmco 

The ram cotton crop m the south will be reduced, chiefly duo to the lateness 
of amval and short period of the ramy season 

489. Cotton InveattgcUwna (Ann Bpt of Ooit Chem , 1931, Wellcome Trop. 
Res. Labs Khartoum ) In connection with the loaf curl disease of cotton, some 
analyses of cotton plants and exammation of soil samples have been made at 
ELhartoum, but the results so far obtamed shed no hght on the cause of suscepti- 
bihty m the plant 

Results are given of the foUowmg mvestigations carried out at the Gezira 
Laboratory. Movement of soil salts under imgation; moisture content of cotton 
plots; soil improvers; residual effect of gypsum; sulphate content of soils; effect 
of imgation on Gezira soils, soil mtrogen, evaporation of irrigation water. 

In the experiment on the effect of various soil improvers with and without 
ammonium s^phate, the improvers used were gypsum, calcium chloride, ferrous 
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sulpliAte, and aulphur, which were applied in chemically equiyaleiit amomita, 
and there were eight replicates with control plots. The following table gives the 
yield of lint in lb. per acre from the various treatments: 


No Ammonium 
Sulphate, 


Control . 181 

G 3 ;^um (2 tons per acre) .. .. 262 

Ferrous sulphate. 270 

Calcium chloride .. .. .. 261 

Sulphur . 247 


Wi^ AfimonUm 
SvJphate (400 Ih, 
per Acre,) 

279 

326 

329 

328 

298 


600. Ginning Factories. (Ann. Rpt. of Dpt. of Agr. and Forests, 1931.) The 
new ginning factory at Port Sudan operated successfully, and dealt with the 
whole of the Gash crop, that of northern Sakel-growing estates, and a portion 
of the Tokar crop. Its equipment consists of eighty roller gins and two presses, 
and electric power is provided by the main power station. An air-blast feed was 
adopted and has proved a success, and the new ball-bearing gins show a marked 
economy m power requirements over those of the older pattern. The seven 
ginneries operated by the Department of Agriculture carried out their functions 
successfully. 


601. Research Woric, 1930-31. (Ann. Rpt. of Dpt. of Agr. and Forests, 1931.) 
Work of all sections was mainly devoted to avoiding, controlling, or mitigating 
the effects of the two chief diseases affecting cotton m the Sudan—viz., Blaokarm 
and Leaf Curl, Crop rotation, cultural and manurial experiments were also 
continued, together with the testing, comparison, and selection of different 
varieties of cotton. 

From the close of the 1930-31 season the research work in agriculture and the 
allied sciences was reorganized with a view to obtaining the fullest possible co¬ 
operation between the different scientific sections engaged on this work, and which 
previously wen* distributed between the Wellcome Tropical Research Laboratories 
and the l^partment of Agriculture. The members of the staffs of these depart¬ 
ments who were so employed were seconded to the newly formed Gezira Agri¬ 
cultural Research Organization, with headquarters at the Gczira Rosear(*h Farm, 
Wad Medani. It was considered that the change would lead to increased effi¬ 
ciency in the work as a whole, and particularly in elucidating the problems 
confrontmg agriculture in the Gezira. 


602. Sudan Soils. By — Burischowsky. (Cong. Trop. Agr. Paris, 1931, T.26. 
Abstr. from Tech. Commn. No. 21, Imp. Bur. of Soil Sci. Rothamsted, 1931.) 
Analyses of two Sudan soils, mechanical and chemical, also analysis of irrigation 
and drainage waters of Kayo. The low fertility of Sudan soils is in part due to 
the deficiency of the constituent rocks m plant nutrients, and also to the deple¬ 
tion of the soil by continuous cultivation without the use of manures. Rim-off 
also contributes to the depletion of these soils. Methods suggested for their 
improvement are: reafforestation, the use of FYM, and green manuring, the cost 
of artificial fertilizers being prohibitive. 


608. Swaziland. Cotton CuUivation. By S. Milligan. (Finan, and Econ. Situa- 
tion of Swaziland, Rpt. of Comm, appointed by the Sec. of State for Dominion 
Affairs, January, 1932.) Cotton growing in Swaziland may be said to date 
from the post-war period when prices were high. With an influx of settlers the 
area rapidly increased and was still further augmented by the establishment of 
a large cotton-growing company in the south of the Territory. Prices unfor- 
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tmiately began to decline^ and an increase in insect pests, more especially jassidt 
diminished the outturn per acre until the crop was barely paying at 9d. and lOd* 
per lb. of lint. 

The discovery of a resistant variety to jassid, however, increased the expecta¬ 
tion of yield to such an extent that cotton at 6d. per lb. can still be considered 
a remunerative price, not leaving perhaps very much for a moderate yield, but 
under average conditions paying its way with a surplus to spare. The whole 
area, of course, is not suited to cotton growing, the high lands, for example, being 
too bare and exposed and too subject to hailstorms to be safe. Within the 
middle-veld boundaries, however, cotton does well, is fairly free from pests, and 
exhibits qualities of drought resistance which are not found in the other estab¬ 
lished crops. In the case of maize, beans, and groundnuts, the absence of rain 
at the critical moment may reduce the yield by one-half. On the other hand, 
cotton may be said to have few critical periods, as the flowermg does not take 
place all at once, but goes on continuously from the third month of growth on¬ 
wards. Unless planted too late it may, therefore, recover from, and produce a 
good crop after a spell of drought or an attack by insects. It is, therefore, specially 
well suited for a climate of uncertain rainfall, especially uncertain distribution. 

LoW‘Vdd Cidtivaiion .—The above remarks apply to middle-veld and lower- 
middle-veld conditions—^that is to say, down to the bottom of the foot hills. In the 
reallow veld—^thatis, on the Lobombo flats—great difficulty lias been experienced 
in establishing the crop, owing to the want of rain at plantmg time, but where 
crops have been planU'd m time and are not subject to undue drought thereafter, 
very good yields have been obtained —m fact, some of the best yields m the 
Territory have come from this area. The low veld may yet be a cotton area, 
but some alteration in the existmg system of cultivation will first of all have to 
be worked out before further capital is expended. Although cotton has been, 
and can be, grown in the low veld with success, the price of the product will 
require to be higher than for the more stable conditions of the middle veld. Few 
oases of total failure of crops, such as often happens in the case of maize, beans, 
etc., have been recorded against cotton, and it is probably on that account the 
safest of all dry land crops in the middle and low veld. 

504. Tanganyika. Cotton Cultivation, 1930. {Ann. Rpi. of Dpt. of Agr., 1930, 
recently recemKl.) Uurmg the year under review the cotton crop did not make 
headway owing to the special conditions of control, check, storage, and so forth, 
surroundmg it, which wore irksome to grower and buyer alike. Furthermore, 
in spite of active propaganda, cotton was invariably planted too late to give 
maximum returns. The deterioration in the average quabty of the Imt exported 
was due to the relatively increased amount of plantation-grown cotton, which was 
crop picked and not sorted. The amount of estate (non-native) production was 
7,902 bales of 400 lb. The greater part of the estate-grown cotton was produced 
in the sisal-growing areas of Kilosa, Morogoro, and Dar-es-Salaam as an inter- 
planted crop with young sisal. 

A Cotton Board was appointed to advise Government in regard to the business 
end of the industry, and a cotton cess was imposed amounting to half a cent per 
lb. of native seed cotton sold. The total revenue from this source for 1930-31 
was £3,893, and this sum was utilized for the purchase of seed, for the bagging 
and transporting of the same, and for the expenses in connection with the super¬ 
vision of cotton markets and cotton buying generally. It is stated that the cotton 
cess is not an ideal method of securing the native his seed supply, and the whole 
subject needs very careful examination. 

505. OoUon ProapecU^ 1932-33. The latest report from the Department of 
Agriculture states that cotton prospects in most districts are satisfactory. 
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IM)B. UOAN 0 A. Cotkm Pro9peU9^ 1932-33 Semm. Eastern Pravinc$.^Tkb 
report for June received from the Bept. of Agriculture states that weather eou- 
ditions were, in general, favourable for planting during May, and a considerable 
increase of early planted cotton is reported from most districts. The total 
acreage is expected to equal at least that of last year. During the past few years 
the l^partment has, following on the results obtained from sowing date trials, 
consistently advocated early planting, and this advice appears to have been 
appreciated by many of the growers. In Teso district it is estimated that 
over 21,500 acres were planted in May, as against 7,020 and 7,748 acres in the 
corresponding month of 1931 and 1930 respectively. 

Northern Province ,—Weather conditions were favourable in Lango district, 
and good germmation is reported. One thousand two hundred acres were 
planted during May. Arrangements have been made to plant the whole of the 
West Nile-Madi area with S.G. 29 variety, and the requisite amount of seed was 
obtained from Bugondo, Toso district. As a result of the lowered viability of 
the seed from the crop m Gulu and Chua districts, 250 tons of fresh seed from 
Busoga were shipped to and distributed in these districts. 

Buganda Province .—Good areas of land have been cleared in most districts, 
and in Masaka district some 28,000 plots were planted in May. 

607. AUSTRALASIA: Fiji. Cotton Cultivation^ 1930-31. (Ann, Bpt, of Dpt, of 
Agr., 1931.) The production of the New Gumea hybrid cotton was discontinued 
in 1930, a Sea Island selected strain, S17, bemg the one grown in all cotton areas 
in 1930-31. Growers were advised to plant early, and seed was applied for 
in considerable quantity. The prospects of a heavy crop were, however, com¬ 
pletely spoiled by gales in November, 1930, which destroyed 75 per cent, or 
more of early plantmgs, and again by the hurricane and floods of February- 
March, 1931. A week prior to this disastrous visitation the area planted was 
estimated at 2,600 acres, expected to yield 700-800 bales, while immediately 
afterwards the estimated output was only one-fifth of this. New seed was issued 
free, and many cultivators planted again with success, which was more marked 
owing to exceptionally dry conditions from April to December. The total 
purchases of seed cotton amounted to 404,834 lb. from 846 growers, of whom 
73 were Fijians and 772 Indians. 

608. Cotton Prospects for 1931-32 Season, (Ann, Rpt. Emp. CoU. Grow, Corpn.^ 
1932.) Sea Island seed will be given to all districts, but the acreage planted will 
be little more than one-third of last season. The disheartening experience of 
floods in two successive years, together with the low prices obtaining, have led 
a number of growers to give up cotton. Mr. Anson believes they will probably 
return to it again, anc^ that the area will ultimately be larger than before, owing 
to the fact that the crop is bemg taken up more extensively by Fijians, whereas 
formerly it was grown almost entirely by Indians. The now Sea Island xNew 
Guinea Kidney backeross is certainly promising, especially in yield. During 
the season 1929-30 a yield at the rate of 3,732 lb. per acre was obtained from a 
small plot of fifty plants. The average number of bolls which reached maturity 
on three of the best plants amounted to 641 per plant during the season 1929-30, 
and 814 per plant during the following season. 

The Director of Agriculture has accepted a scheme put up by Mr. Anson for 
training Fijians in commercial agriculture. IVo training centres have been 
selected and twenty cultivators are in training at each centre. Each centre 
grows cotton, a food crop, and a green manure crop, and at the end of the harvest 
the proceeds of the sale of the money crop are distributed among the workero. 
It is reported that at present the natives are most enthusiastic, and if this 
enthusiasm lasts, it is hoped to extend the scheme considerably. 
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i$§, WEST INDIES: Babsabos* 0(^ton Conference. {W. Ind. Comm, Circ*f 
slvli., 879» p* 229.) The Cotton Conference held in Barbados reached a suooeeeful 
oonolusian on April 7. The following decisions were made: that the cultivation 
of Sea Island cotton in the British West Indies should be continued as the midn 
cotton crop; that no attempt should be made to establish a minimum price for 
Sea Island cotton under the conditions at present existing; that restriction of 
output was necessary; that steps should be taken to urge all British West Indian 
Islands and British Guiana to introduce and encourage the use of goods manu* 
factored from West Indian Sea Island cotton; that, in each island, some system 
of grading should be adopted, standard grades be established, certified graders 
be employed, and a standard bale be adopted; that a West Indian cotton 
Growers’ Association should bo formed. 

510. Memorandum on the Cotton Situation, (Agr, Jour., Dpt. of Sci, and Agr. 
Barbados, vol. i.. No. 1, 1932, p. 63.) An account of the damage caused to 
cotton cultivation by pink boUworm, which first appeared in the island in July, 
1923. The pest has Wn greatly reduced by various measures of control— e.g,, 
disinfection of all imported cotton seed, alteration of planting date, improved 
cultivation, destruction of old cotton plants, and the enforcement of a “ close 
season ” of four months. It is considered that the period of four months is not 
sufEicient, and an additional close season ” of one year in four is suggested in 
order to effect complete economic control of the pest. 

511. St. Kitts. Cotton Cultivation, 1932-33 Season. (W. India Comm. Circ., 
xlvii., 888» 1932, p. 318.) Only a small acreage has been planted to cotton, but 
this looks very promising, and the returns should be fair. 

COTTON IN EGYPT. 

612. Note on Spinning Value of New Egyptian Cottons. By W. L. Balls. 
(Int. Cott. Bull., X., 39) 1932, p. 388.) The principal new Egyptian varieties of 
importance to spinners are Giza 7, Maarad, and ^kha 4. All these have agri¬ 
cultural qualities which will probably lead to an increased area of them being 
sown. Giza 7 ia a cotton shorter than Sakel, and slightly coarser, but stronger. 
It is lighter in colour than Sakel and has an excellent lustre. At lOO’s, Giza 7 
makes a yam a few pounds weaker than Sakel. This is probably the highest 
count at which it should be used. At lower counts its fibre strength should 
make it give a yam approaching Sakel very closely. Maarad and Sakha 4 have 
some pomts in common. They are both longer than Sakel by 1 to 2 millimetres; 
they are, however, both weaker in intrinsic strength, and have not made quite 
equal yam strength to Sakel in counts of ICM) to 120. At higher counts, how¬ 
ever, the extra length probably makes them approach more closely in yam 
strength. Maarad and Sakha 4 are very distinct in colour, the former being 
almost as dark as Nahda, and the latter lighter than Sakel— i.e., similar to 
Giza 7. 

613. Maabad Cotton. (Int. CoU. Bull., x., 39> 1932, p. 393.) The area under 
this cotton has increased from 64 foddans m 1923 to 103,278 feddans in 1931, 
and the yield from 320 to 500,000 kantars. 

COTTON IN THE UNITED STATES. 

614. Amebioan Textile Notes. By W. Whittam. (Text. Beo., L, 690, 1932, 
p. 79.) In diacussing the plight of the cotton grower, the author states that 
a table pirepared by the Division of Statistical and Historical Besearoh ahowa 
that in 1913, when the index number of prices paid by American fanners of all 
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oUmnm lor farm Implements, etc., stood at 100, the relative pnrdiasiiig power 
of ootton was represented by 99, whereas in 1931 the former stood at 199 and 
cotton at 62. Another table shows that to buy a two-horse plough during 
the period 1910-14 required an average of 104 lb. of ootton, and that it required 
286 lb. during June, 1931. 

The movement for the reduction of acreage has had little effect, though 
Texas reports a cut of between 9 and 10 per cent, as compared with last season. 
There is the one encouraging circumstance that, with the exception of rayon, 
ootton was the only basic textile commodity that increased in world volume 
of consumption in the year 1931 over 1930. 

It is also stated in the notes that mulch paper, which has been used for several 
years on a small scale by cotton growers as a means of keeping down weeds, 
holding moisture in the soil, and keeping the ground warm, is becoming more 
popular with the scientific type of farmer. Use on a commercial scale has 
demonstrated that this asphalte impregnated black paper, which lasts four 
years and saves its cost in one year, has in many cases reduced labour costs and 
increased the yield by over 90 per cent. 

515. Non-Ajmbrtcan Cotton: Utilization in the United States. By P. M. 
Strang. (Text, World, 81, 1932, p. 1406. Abstr. from Summ. of Curr, Lit», 
xii., 11, 1932, p. 331.) Particulars are given bf the quantities of foreign cottons 
used in the U.S.A. The report is designed to guide home growers, and the follow¬ 
ing features are stressed. (1) The fact that a large quantity of 1^ inch cotton 
is imported implies some deficiencies in American cotton of this staple. (2) Staples 
from 1| inches upwards are almost entirely imported. (3) About 55 per cent, of 
the Egyptian cotton imported is utilized by the rubber trade, about 25 per cent, 
by the thread trade, and the remainder for the mercerizing and fine trades. 
(4) The consumption of Peruvian cotton is declining, mainly because the tyre 
trade has almost ceased to use it. (5) The bulk of the Indian cotton imported 
is of less than | inch staple, and competes with Chinese cotton in the blanket 
trade. 

516. Moistubb in American Cotton. {Int, Cott, Bull,, x., 89, 1932, p. 442.) 
That the 1931-32 American cotton crop is more moist than usual is further 
evidenced by the fact that the New Orleans Pubhc Cotton Warehouse have 
installed a cotton-drymg room which will dry 500 bales of ootton in a twenty-four- 
hour day. Details of the drying-room are given. 

517. American Cotton: Price in Relation to Wholesale Index Numbers. 
(M/c, Quar, Comml., 24,1932, p. 341. Abstr. from Summ, of Curr, Lit,, xii., 12, 
1932, p. 362.) Diagrams are given showing the course of the value per acre in 
dollars of American cotton, along with the index figure of wholesale prices, and 
also the percentage change in production of American cotton from the previous 
season, the percentage change in price, and the percentage change in index 
figure. The diversity and imoertainty of computation of index figures is briefly 
discussed. 

518. California. Cotton Cultivation, (S, Calif, Crops, viii., 8, 1932.) Cotton 
has made good progress in most districts. Stands are still below normal, but 
plants are fruiting heavily and there has been almost a total absence of shedding. 
Conditions point to a fairly satisfactory yield if weather continues favourable. 

519. Mississippl Agronomic Work in 1931. By C. F. Briscoe et al, {Miu. 
Sia. Bpt,, 1931. Abstr. from Exp, Sta, Rec,, Ixvi., 8,1932, p. 729.) The experi¬ 
ments with ootton included breeding work, inheritance studies, vazdetal toials, 
cultural and fertilizer trials, seed treatment tests, and crop rotations. 
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100. Mxssnsxm Station. Fertilizer Ezperimenta. By L. E. Miles. {Mm, 
8ta. Mpt, 1931. Abstr. from Mxp, 8ta, Bec,^ 66, 8, 1932, p. 745.) Pota^ for- 
tiliaser applied to cotton growing on soil heavily infested with wilt decreased the 
wilt when used in moderate amounts and when well balanced with other elements. 
No significantly better results followed the use of large amounts of potash in 
relation to phosphorus and nitrogen, nor was wilt reduced further by increasing 
the total quantity of fertilizer applied. A deficiency of potash appeared to 
increase wilt more than did a deficiency of nitrate. 

601. South Cabouna. Cotton Research, {S. Carol. 8ta. Rpt, 1931. Abstr. 
from Exp. 8ta. Rec., 66, 7, 1932, p. 629.) Further investigations with cotton 
comprised variety, cultural, fertilizer, and cover crop tests; physiological and 
fibre studies, and seed treatments. 

Ck)ntmuing their study on factors influencing growth and development of 
cotton buds and bolls, G. M. Armstrong and W. B. Albert determined that 
defoliation of branches appreciably reduced the final size of bolls and average 
weights of seed and lint. Shedding of bolls increased as the result of early 
defoliation, ringing, or removal of leaves adjacent to fruit buds five to seven 
days before blooming. The experiments showed the great dependence of the 
boll on the green tissues adjacent tq it, and also that transport of materials from 
a distance takes place. 

In a study of the length and structure of fibres by H. W. Barre, Armstrong, and 
C. C. Bennett, the fibre arrays of individual seed suggested the possibility that 
the twenty-four to twenty-six groups of different lengths obtained may have 
been derived from the fibres which grow from the seed coat daily— i.e., each 
group may have been produced roughly in a period of twenty-four hours. The 
fibres were found to grow very rapidly for the first week, and then less rapidly up 
to twenty-four to twenty-seven days, but were still elongating slowly at ttoty 
days. The fibres at the large end of the seed wore appreciably longer than those 
at the tip end. Although the longest fibres practically ceased growing at thirty 
days, the arrays showed that other fibres must contmuo to elongate until maturity 
of the boll at fifty days. That the shorter fibres at twenty-five days of age were 
not due to breakage of the immature fibres was shown by microscopic examina¬ 
tion of many fibres of different lengths. The volume and surface area of the 
seed increases only very slightly after twenty-five days of age, suggesting that 
few new fibres are produced thereafter from the surface area. Conclusions 
were that the changes in the distribution of the different lengths of fibres from 
twenty-five to fifty days must be due to the increased growth m length of many 
of the shorter fibres. 

The weights of 300 fibres of each length revealed that the short fibres are 
heaviest per unit length—t.e., the longest fibre is the finest fibre. This holds 
in the boll twenty-five days old as well as in one fifty days old. The outer bolls 
on the limbs were found to have larger percentages of short fibres and were less 
uniform in distribution than bolls at the first position on the limbs. The arrays 
indicated that bolls with practically the same percentage of lint might vary 
considerably in the unfformity of the fibres. Bather striking variations in 
fuzziness of the seed coat were observed and studied. 

Cultural and cover crop experiments were made at the Pee Bee Substation 
by B. E. Hall and S. J. Watson. Machine-delintod seed dusted with an organic 
mercury compound gave an increase in stand of 19*4 per cent, and acid delinted 
seed an increase of 37 per cent., whilst other dusts with varying strengths gave 
results ranging from a decrease of 6*2 per cent, to an increase of 21*2 per cent. 
Hairy vetch and monontha vetch led cover crops in the production of nitrogen 
fc« cotton. 
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COTTON IN FOBEIGN C0UNTB1S8. 

6B2. Aboxktika. CoUon Produclion, 1931-32. (Inf, Cott. BvU,^ x,, I0» ld32, 
p. 491.) The area planted to cotton for the 1931-32 season was estimated at 
173,000 hectares of approximately 2^ acres each, as against 171,000 hectares for 
the 1930-31 season. It is believed that the crop will amount to from 160,000 
to 180,000 bales of 500 lb,, compared with 145,000 bales for the previous season. 

628. Belgian Congo. Cotton Cultivation, 1930-31. By F. Sparano. (Abstr. 
&om Int, Eev, Agr,, xxiii., 6, Rome, 1932, p. 171.) This season, like the preceding 
one, marked a decided advance in cotton production. The results would have 
been still better if weather conditions had been more propitious and the damage 
from disease and pests loss. Blackarm disease and pink boUworm caused the 
most damage. The native is taking more interest in cotton cultivation, and 
European planters are also interested in it. The seed improvement scheme is 
being systematically carried on at the selection stations, A total of 908,762 kg. 
of selected seed has been produced. 

624. China. Cotton Production, (Int, Cott, BuU., x,, 89, 1932, p. 355.) The 
fertile plains north and east of Tientsm, watered by the North and East Rivers, 
form one of the most important cotton-growing districts in Hopei. The variety 
originally grown was known as “ small black seed,*’ but at present most of the 
fields are planted with American cotton, which gives nearly twice as large a 3 deld. 
Since 1915 several cotton mills have been erected in Tangshan and Tientsin, and 
the demand for long-staple cotton has reached such a degree that the farmers 
are extending their cotton fields and local production is showing rapid develop¬ 
ment. 

625. Association Cotonni^ieb Colonialb. In BvU, No, 7, the articles by 
J. Risbec, Le cotonnier dans les iles fran 9 aises du Pacifique Austral,” and 
E. Achard, Les conditions de la culture du coton en Syrie,” are concluded. 
The annual report of the General Manager, M. Hesling, and the Treasurer, 
M. Meunier, are presented, and m addition there are short papers on a visit to 
Syria (M. Derulle), and on Ishan cotton in the Ivory Coast. The usual notes on 
cotton in the French Colonies are included. 

626. Cotton Geowing in Haiti. By D. R. Heath. (Int, Cot, BuU,, x., 40, 
1932, p. 489.) Four species of cotton are known on the island: Oossypium viti- 
folium, 0, barbadense, 0, purpurascens, and the brown cotton Gossypium var, 
rdigiosum. The paper deals with acreage and production, development of an 
improved Sea Island type, prospects of mcreased cultivation of long^taple cotton, 
labour facilities, climatic conditions, and pests and diseases. 

627. Il Dbfebimento dbllb Piantagiona pi Cotonb Nblla Somalia Italiana. 
By G. Russo. (Agr, Cohn., xxvi., 1-8, Florence, 1931. Abstr. from Rev, App* 
ErU,, XX., Ser. A, 6, 1932, p. 339.) In this report, based on work in experimental 
plots and in the field, the decline of cotton plantations in Italian Somaliland is 
ascribed to a complex of ecological, biological, and cultural factors, which are 
discussed. 

628. Japan. Cotton Industry, 1931. {Angh~Oujarati Qrirly. Jofwr. of Ind. 
MerchanU' Cham,, July, 1932.) Deals with general conditions in the industry 
in 1930, mill operations, yarn and cloth production, and exports in 1931. 

629. Pbbtj. Cotton Production^ 1931-32. (Int, Cott, BvU,, x., 40, 1932, p. 495.) 
The 1931-32 cotton crop is estimated by the National Agrarian Society of Peru 
at about 204,000 bales of 500 lb, compared with 225,000 bales for the previous 
season. It is believed that the 1932-33 crop will 1 m slightly larger. Cotton 
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growers consider that their condition has been somewhat relieved by the recent 
depreciation of the Peruvian currency, inasmuch as the prices they receive are 
based on sterling or dollars. 

680. Cotton Geowing in thb Soviet Union. By S. S. Shipman. (Cott, and 
Cott. Oil News. Abstr. from Int GoU, BttU., x., 39,1932, p. 351.) An interesting 
short account showing what has been accomplished. 

531. Russian Textile Industry: Development. By H. A. Robiozek and 
R, Leonhardt. (Text. World, 81,1932, p. 1172. Abstr. from Jour, of Text. Inst., 
xxiii., 6, 1932, A.358.) The remarkable growth of the Russian textile industry 
during 1929 and 1930 is discussed, and tables are given showing the textile 
machinery imported m 1929 and 1930, and the production in 1930 and 1931. 

63£. Textile Industry in U.S.S.R. (IrU. GoU. Bull, x., 39, 1932, p. 431.) 
Gives statistics showing, inter alia, the increase in the area planted to flax, hemp, 
and cotton since 1925, the value of the textile machinery in operation in the first 
and second quarters of 1931, the value of the textile machmery imported into 
U.S.S.R. in 1929 and 1930, the rise in production of textile manufactures in 1931 
as compared with 1930. 

533. Egyptian Cotton Seed: Vacuum Fumigation in Russia. By A. D. 
Petrov et al. (Ghem. Aba., 26,1932, p. 1379. Abstr. from Summ. of Gurr. Lit., 
xii., 10, 1932, p, 286.) Eg 5 rptian cotton seed was fumigated with var 3 dng 
quantities of hydrogen cyamde, and the amount of hydrogen cyanide absorbed 
by various parts of the seed was studied. The best conditions for fumigation 
were investigated. Experiments are described in detail. 

SOILS AND MANURES. 

584. Principles of Soil Microbiology. By S. A Waksman. (London. 
Bailbdre, Tindall and Cox, 1931. Abstr. from Rev, App. Mycol, xi., 7, 1932, 
p. 470.) Although only four years have elapsed since the publication of the first 
edition of this standard work, a number of changes were necessitated by the many 
contributions to the knowledge of the subject made during this period. To 
bring the book up to date some of the chapters have been entirely rewritten, 
especially those doalmg with the mycorrhizal fungi and the soil as a medium for 
plant and animal parasites. New chapters have been added treating of the role 
of micro-organisms in the decomposition of organic matter in green and stable 
manure, the relation between plant growth and the activities of soil micro¬ 
organisms, etc. As in the previous edition, the interdependence between the 
activities of micro-organisms and the chemical transformations in the soil is 
specially emphasized. 

[Gf. Abstr. 68, Vol. V., p. 71, of this Review.] 

535. The Influence of the Plant upon Seasonal Changes in Soil Acidity. 
By A. M. Smith and I. M. Robertson. (J. Ayr. Sci., 21,1931, p. 822.) Observa¬ 
tions made on different soils in incubation, pot, and field experiments show that 
the acidity of the soil increases to a maximum during the growing season. The 
change may be more than one pH unit on uncropped soil, but the presence of 
plants reduces that change so that at the height of the growth there is a con¬ 
siderable difierenoe between the acidity of the cropped and that of the unoropped 
soil. That difierenoe disappears at the end of the growing season when the acid¬ 
ity of the soil approaches the value for the beginmng of the season. The effeots 
of climatic factors and concentration of soil electrolytes are discussed. 

536. Latebitb and Laterite Soils. (Tech. Gomtnn. No, 24, Imp. Bur. of Soil 
Soi, Rothamsted, 1932.) The name ** laterite,’’ which Buchanan used in 1807 to 
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denote deposits of indurated clay in India, has been applied by geologists and 
others to so many kinds of ferruginous deposits found in the tropios that its 
original significanoe has been lost. In recent years the word has been applied 
more particularly to a weathered rock product formed by the leaching of igneous 
and metamorphic rooks whereby the bases and much of the silica are removed, 
leaving a residue containing alumina uncombined with silica. It is in this 
sense that laterite is defined and used in these notes. 

Studies of rock weathering in the tropics show that under conditions of 
intense leaching latorization takes place in aitu. The rock passes directly into 
a weathered product in which the alumina, in excess of that required to combine 
ohemioally with the silica (excluding quartz or secondary silica), is present chiefly 
in the form of gibbsite. The presence of “ free ” alumina is reflected in oharao* 
teristically low silica /alumina ratios. 

The following characteristics also appear in some laterites; the formation 
of successive layers of laterized material contiguous to the parent rock, retaining 
its structure; a slaggy appearance due to the secondary deposition of iron oxides, 
alumina, and silica from solution; a vesicular structure, which may be partly 
due to the selective action of the leaching on the mmorals in the rook; and a deep 
red, orange, or red brown colour due to a high content of hydrated iron oxides. 

In general, the essential conditions for laterite formation appear to be: (a) 
Intense rainfall; intermittent rainfall (alternation of wet and dry periods) opposes 
laterization through the resilication of the hydrated alumina formed through 
leaching. A change in the conditions of drainage and a rise of the ground water 
level also brmg about resilication. (b) A high temperature, which prevents the 
accumulation of humus and therefore the formation of humic acids capable of 
bringing iron oxides and alumina into solution. Laterization or silica leaching 
may be regarded as the antithesis of sesquioxide leac'hmg (podsolization). 
(c) The presence of the more basic mmerals in the parent rock. Basic rocks 
laterize more readily than acidic rocks; the latter tend to weather to kaolin 
rather than to gibbsite. 

Laterite soils are formed both in situ over the parent rock and from eroded 
detrital laterite material. Harrisonexamination of the profiles of soils derived 
from both basic and acidic rocks showed a decrease in the ratio of combined 
silica to sesquioxides, alumina, and combined water respectively, from the parent 
rock to the weathered material in contact with it—a decrease which was rela¬ 
tively greater in the basic profile. In the basic profile gibbsite was present 
and kaolin absent in the layer contiguous with the rock; in the acidic profile 
gibbsite was absent and kaolin present. Resilication caused by capillary rise 
and changes in the ground water level appears to affect the basic profiles more 
than the acidic profiles, and this tends to make the sihca/alumina ratios of the 
two profiles similar and ultimately to produce similar soils. Martin and Doyne 
have described lateritic soils formed in eitu and from detrital laterite materiaL 
In the latter, undecomposed mineral fragments undergo further laterization, 
and the whole may acquire a characteristic concretionary structure through 
cementation with iron oxides. Under certain drainage conditions laterite pans 
are formed. 

Definition of laterite soils: Msurtin and Doyne consider that free alumina 
is the essential constituent of laterite and laterite soils, and that its amount, 
and therefore the degree of laterization, is indicated by the silica-alumina ratio. 
Soils in which the ratio is 1-33 or less they call laterite soils. Ratios between 
1*33 and 2*0 indicate lateritic soils, ratios above 2*0, non-lateritio soils. These 
limits are provisional and are based on the examination of soils in Sierra Leone. 
The silica-alumina ratios are determined in the clay fraction of the soil only. 
In a paper based on Harrison’s studies of rock weathering in British Guiana, Hardy 
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a&d FollettrSmith advocate the chemical examination of the whole soil through 
the profile, from the top soil to the parent rock—^Harrison took about twenty 
samples from each profile—and the determination of combined silica and of 
quartz. As a rapid moans of determining whether laterization has taken place 
they estimate alumina (and iron oxides) uncombined with silica by means of an 
alizarin adsorption method. 

Judged by Martin and Doyne’s definition, most of the soils reported as laterite 
or lateritio would belong to the lateritic type, though few have silica /alumina 
ratios in the clay indicating true laterite soils. A silica /alumina ratio lower than 
that of kaolin (2-0) rarely occurs in soils other than those formed under conditions 
of excessive leaching—t.e., in areas of high rainfall. Partial laterization accounts 
for ratios higher than 2*0 occurring in soils which are probably true laterite 
soils. Possibly the most accurate classification would bo one based on the 
examination of the complete soil profile, and the determination of the amount of 
hydrated alumina in the soil. 

Compared with soils of high silica/alumina ratio, soils of the lateritic type 
difier markedly in physical properties. Such differences are probably due to the 
nature rather than to the amount of the colloidal matter m the soil. A high 
degree of porosity is characteristic of many laterite soils. 

687. Relations op Buffeb Capacity for Acids to Basicity and Exchange¬ 
able Bases of the 8oil. By G. S. Fraps and J. F. Fudge. (BvlL No. 442, 
Texas Agr. Exp. Sta., 1932.) Methods of measuring buffer capacity are studied, 
together with the relation of the buffer capacity to the carbonates, to exchange¬ 
able bases, and to other properties of the soil. The present study originated in 
connection with the study of the possibility of making certain soils sufficiently 
acid by treatment with sulphur to inhibit the growth of the organism causing 
the cotton root-rot disease. 

588. Variations in Moisture and Nitrate Content of Field Soils receivinq 
Different Methods of Cultivation. By R. P. Bartholomew. {BvU. No. 
270, Umv. of Arkansas, 1932.) Gives the results of seven different methods 
of cultivation used on cropjK'd and uncroppod soil to determine how much the 
method of cultivation would influence the nitrate and moisture content of soils. 
In addition, experiments were earned out to determine the wmter losses of 
nitrate nitrogen from the soil. The efficiency of cover crops in conserving 
available nitrogen was also studied. 

589. The Present Position of the Use of Fertilizers. By E. M. Crowther. 
(J. of Boy. Agr. Soc. of Eng., vol. 92, 1931.) An interesting survey of the past 
development and the present position of the agricultural use of fertilizers. The 
rates of fertihzer consumption, the effect of fertilizers on crop yields, and the 
phenomenally rapid expansion of the synthetic nitrogen industry are dealt with. 

540. Fertilizers for Cotton Soils. By J. J. Skinner. (U.S. Dpt. Agr. 
MUc. Pub. 126, 1931. Abstr. from Exp. Sta. Bee., 66, 6,1932, p. 629.) Practical 
information on the use of fertilizers in growing cotton, based extensively on the 
research work of experiment stations in the Southern States and the U.S. Dept, 
of Agriculture, covers the analysis and composition of fertilizers for cotton soils, 
and rates, time, and methods of applying fertilizers for cotton. 

541. Combined and Concentrated Fertilizers. By H. Vergnaud. {Oongr. 
Trap. Agr. Paris, 1931, F. 33. Abstr. from TecE. Commn. No, 21, Imp. Bur. of. 
Soil Sci., Rothamsted, 1931.) Artificial fertilizers are described under the 
appropriate combinations ofN + P-HK;N-fP;N + K. The following are men¬ 
tioned: Nitrophoska, ammonium phosphates, potassium phosphate, potassium 
nitrate, Potazote, Nitropotazote, Nitropotasse, Nitrochalk, Kalkammon saltpetre. 
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amuonitre. FormuliB m given for the amounts of P, K necessary for 
following crops: cotton, oofiee, citrus, sugar-cane, cmd tobacco. 

542. Eitbots on Cotton op Irbbgtjlar BisTEintmoN of Pbbtilizbrs. By 
A. L. Mehringand G. A. Cumings. (J. ofAgr. Bea,, 44,7,1932, p. 669.) Ordinary 
and concentrated fertilizers at rates of 800 and 267 lb. per acre respectively were 
applied uniformly by hand, and with hve typical degrees of irregular distribution 
by commercial distributors in narrow bands 2 inches below cotton-seed in Norfolk 
coarse sand and Cecil sandy clay loam. A statistical analysis was made of 
measurements of the crops produced. The results indicate that a larger numb^ 
of seeds germinate promptly, but the seedlings are more irregularly spaced along 
the row when fertilizers are irregularly applied than when they are uniformly 
distributed. More rapid and uniform growth, earlier blooms, earlier maturity, 
and larger yields of cotton were produced by uniform applications than by 
irregular ones. The extent of these effects was decidedly significant, and varied 
with the degree of irregularity of distribution. 

548. The Effect of Increasing Concentrations op Salts on the Growth 
OP Cotton in Culture Solutions. By A. F. Pankratova-Glagoleva. (Beport 
of the Scientific Besearch Instiivte of Cotton Culture and Industry (NIHI), Moscow 
and Tashkent, 1932. Pp. 24.) In experiments at Tashkent in 1926-27, the 
addition of sodium chloride to give a concentration of 0*37 per cent, or more 
greatly reduced the growth of cotton in Hellriegers culture solutions and in sand 
cultures. The addition of small proportions of potassium and calcium chlorides 
gave no improvement, and for equal total molecular concentrations the mixture 
of these salts proved more harmful than sodium chloride only. In soil cultures, 
sodium chloride, in amounts not exceeding 0*73 per cent, of the soil solution, 
slightly increased growth; the harmful effects of higher concentrations of sodium 
chloride were mitigated to some extent by the antagonistic action of potassium 
and calcium chlorides, giving two molecules of each salt per hundred of sodium 
chloride. 

[C/. Abstract 502.] 

CULTIVATION, IBBIOATION, GINNING, USE OF SEED, ETC. 

544. Le Cotonnier: II. MIthodes Culturales, Culture Annuellb, Culture 
Perennante, Culture Proprement Dite. By Ray C. P. Boone. (Soc. 
d’Editions Gdographiques, Maritimes et ColoniaJes, Pans, 1930. Abstr. from 
BuU. Imp. Inst., xxix., 1, 1931, p. 96.) This volume is devoted mainly to 
problems concerned with the cultivation and harvesting of cotton. Attention 
is also given to the rotation of crops, manuring, harvesting, and yields. The 
book is copiously illustrated and contains an extensive bibliography. 

545. Le Cotonnier: III. Egrbnage et Pressagb nu Coton, Conditionnembnt 
BT Tare dbs Balles de Coton, Etude Eoonomique sur lTndustrie de 
l’Egrenage, SysTisME DB Comftabilit£ pour Usines d’Egrenagb. By 
Ray C. P. Boone, (Soc. d’Editions G^graphiquos, Maritimes et ColonialeB, 
Paris, 1932. Abstr. from BvU. Imp. Inst., xxx., 2» 1932, p. 260.) Deals with 
the various stages through which the raw cotton passes from its arrival at the 
ginnery to its exit in the form of bales. After r^erring to the storage of the 
seed cotton, the author des^nbes in great detail the two classes of gmning 
machines—roller and saw gins. An account is given of the machinery used to 
clean seed cotton before it enters the gin, and full particulars are suppli^ regard* 
ing de-lintering. Information is furnished regarding the most modem types of 

* ginneries, the modes of operating them, and the different kinds of biUiog presses. 
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The work oonoludes with m economic study of the methods of accounting adopted 
in the ginneries of the United States^ The book has been written in a most 
complete and thorough manner, is profusely illustrated, and contains a useful 
bibliography. 

MB. Tbuatiko Cotton Send by the Busting Method. By N. C. Woodroof. 
(Ga, 8ta, BvU, 170., 1931. Abstr. from Exp. 8ta. Rec., 66,8,1932, p. 747.) Many 
of the ninety-four chemicals tested were found to be unsatisfactoiy. Mercury 
compounds wore the best adapted for disinfectmg cotton seed. Copper com¬ 
pounds and coal tar products were unsuitable. The average percentage increase 
in germination from the highest yielding dust treatment for each year was 
8*28 per cent, above the untreated check. The mcrease over delinted seed 
averaged 10*13 per cent. The average increases in yield from the loading dust 
treatment over the untreated chock and over the acid-treated delinted lot 
amoimted to 140 and 187*1 lb. of seed cotton respectively. The benefits of seed 
treatment were greater in years when cold wet weather followed planting. Ceresan 
applied at the rate of 4 oz. per bushel gave promising results. A home-made 
duster is described. 

547. Mathematical Study op Febld Expbbiment Methods prom the Bata 
OF the Fertilizer Station. By V. Peregundov. (Transactions of the Central 
Asia Fertilizer Station. Proceedings of the All-Union Scientific Research Institute 
of Cotton CuUure and Industry (NIHI). Tashkent, U.S.S.R. Issue 35, 1931. 
pp. 59. In Russian, with a short and inadequate English summary.) An 
attempt was made to ascertain whether sufficient accuracy could be obtained 
in field experiments with a few relatively large plots (200 sq. metres) by using 
oorrectmg factors based on correlations either between the yields on individual 
plots in successive seasons or between adjacent plots. It was concluded that 
such con'elations are much too small to be usef^, and that precision in field 
experiments is to be attained only by having considerable replication in random 
arrangement or with restrictions (e.g.^ as in the Latin Square) of the type developed 
by Br. R. A. Fisher at Rothamsted. 

548. The Calculation op the Optimal Bensity op Sowing. By M. Eidelnant. 
(Transactions of the Tashkent Section of Sdection. Proceedings of ^ Scientific Re¬ 
search Institute of Cotton Culture^ Industry^ and Irrigation (NIHI\ Tashkent, 
U.S.S.R. Issue 46, 1931. In Russian, with a short and inadequate summary 
in English.) The following new general relationship between the crop yield (w) 
and the amount of one growth factor (x) is proposed: 

tt=A+B log a;+Ca;J> 

where A, B, C and p are constants. The formula is simplified for experiments on 
plant density, and for a yield of u from n plants per unit area the equation sug¬ 
gested is— 

m=A+ B log »+ On. 

The processes of fitting this equation and estimating the goodness of fit are dis¬ 
cussed in detail and illustrated for some wheat experiments. 

549. Modern Methods op Field Experimentation. By C. H. Gbulden. 
(Sd. Agr., xi., 10,1931, p. 681. Abstr. from Exp. Sta. Rec., 66, 5, 1932, p. 425.) 
Methods of conducting field experiments as developed at the Rothamsted Experi¬ 
mental Station by R. A. Fisher and associates are outlmed, with particular 
attrition to methods of calculation. Bisoussion is accorded general principles, 
randomized experiments, calculations and formulas for analysis of variance tests 
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complex expedmesits, atmlytds of vananoe applied to seasonal effects in Sold 
experiments, and the shape of field plats. 

550. CoBiMON Ekroes IK CoTTOK Produotiok. By 0. F. Cook. (27.5. Dpt ^ 
Agr, Farmers' BuU., 1686,1932. Abstr. from Exp, Sta. Rec.^ 66,8,1932, p. 733.) 
The chief defects in cotton production in the United States are summarized, with 
oonstructive suggestions for improvement. General improvement measures 
include the production of single varieties on a community scale and a ohange 
in the meth<^ of buying cotton so as to give a higher return for better quality. 
Some causes of inferior cotton are planting poor seed, planting on price con¬ 
jectures, changing the seed, planting too many varieties, failure to test varieties, 
misleading claims for varieties, propagating hybrids, unsuitable land, planting 
or thiiming too early, spacmg too wide, picking too late, breeding weevils in 
the fall, mixing the seed at public gins, and ginning too close, too wet, or too dry. 

551. Results op Cotton Varieties TbiaIiS in 1930. By I. Varuntsian and 
A. Inozemtsev. (TranscaiLcasian Cott. Res, Inst,, Zaknihi, Tifiis, 1932.) The 
varietal trials have been continued, and new strains are in process of development, 
suitable to the region and with staple of from 28>30 mm. 

552. Preliminary Experiments on the Use of Mulch Paper in Cotton 
Culture. By I. S. Varuntsian. {Transcaumsian Cott, Res, Inst,, Zaknihi, 
Tiflis, 1932, Issue 17.) (In Russian, with a summary in English.) Describes 
experiments carried out in 1930 on the use of mulch paper as a means of pre¬ 
serving soil moisture and also of effecting weed control. The mulched soil has 
a slightly lower temperature near the surface than the unmulched. Wind offers 
difficulties, and ways of overcoming them are dealt with. It is stated that 
roofing paper, as containing toxic volatile compounds, is not fit for mulching in 
cotton culture. The use of mulch paper solves the problem of preventing the 
formation of alkali crust on the soil surface, since the crust cannot form under 
the paper. 

653. A Study op Ammonia and Nitrate Nitrogen for Cotton. I. Influence 
ON Absorption of Other Elements. By K. T. Holley et al, (BvU, 169, 
Ga, Agr, Exp, 8ta., 1931.) In these experiments cotton plants produced more 
dry matter in nitrate nitrogen solutions than in ammonia nitrogen solutions, 
go^ growth being obtained in each case. The nitrate plants grew faster in the 
first two or three weeks, but the difference in dry matter as compared with 
ammonia plants was less at from five to six weeks than at other stages of growth. 
Under unfavourable growing conditions in a six-weeks period, with a high concen¬ 
tration of nitrogen in the solution, ammonia plants had a very high nitrogen 
content. In favourable growing conditions with lower nitrogen concentration 
in the solutions there was little difference at thirteen weeks between mtrate and 
ammonia plants in total nitrogen content of plants of either series, but there 
was some variation m its distribution in roots, stems, and leaves. The use of 
the ammonia ion as a source of nitrogen reduced the adsorption of bases, the 
greatest effect being on calcium and magnesium. In the case of magnesium 
it was cumulative. Though the ammonia ion reduced calcium absorption, there 
was no evidence that calcium reduced the absorption of ammonia nitrogen. While 
differences in calcium content of ammonia and nitrate plants were due principally 
to leaf calcium content, the differences in magnesium content were evident in 
roots, stems, and leaves. The ammonia plants had a tendency to absorb relatively 
more sulphur and phosphorus in the early stages, but there was a shift in relative 
rates of absorption of these elements in later stages, the nitrate plants tending 
to absorb them slightly more rapidly after the inception of the fruiting stage. 
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Wi. Geowhto Cottoh and Othkb Plants with AMMONitTM NiTKoaBN. By 
V. A. Tiedjens. {8cu, 75, June 17, 1932, p. 648.) A oritioism of the interpreta¬ 
tion often given to Willis and Rankin’s work, that in general (not only in their 
special case) ammonia fertilizers are toxic to cotton plants. This position the 
author considers untenable. 

555. Thb Watee Relation to Cotton Plant in Manohueia. I. Teansfiea- 
TION AND Watee Requiebment (trans. title). By S. Terada and K. Yoshitake. 
(Bes, BtiU. Agr, Exp, 8ta, 8o, Manchuria By, Co,, No, 3, 1931. Abstr. from 
Exp, 8ta, Bee,, 66, 0, 1932, p. 618.) Experimental data are given and summar¬ 
ized for tests made of the relation between transpiration and a few climatic 
elements, and the measurement of water requirement of two indigenous cottons 
(a naked and a fuzzy seeded variety) and the Upland Turkestan 1306. 

556. The Powee Unit as a Factoe in Peoducjtion Costs op Coen and Cotton. 
By C. S. Patrick. {8, Car, 8ta, Bpi., 1931. Abstr. from Exp. 8ta. Bee., 66, 7, 
1932, p. 679.) Thirty-four acres of cotton and forty acres of com were divided 
into four plats each and prepared, planted, and cultivated, using the following 
power units: With one animal, with two or more animals, with tractor, and with 
the unit which at the time of the operation seemed most desirable. Tables are 
given showing the production cost per acre, by items, and the yield per acre on 
the several plats. 

557. Calculation op Peobablb Eeeoe op Mendblian Ratios. By B. B. Mund- 
kur. (Ind. Jour, of Agr, 8ci,, II., Pt. I., 1932, p. 42.) The probable error of 
Mendelian ratios can be determined in three ways: the method of absolute 
numbers, the method of percentages, and the method of ratios. The method 
commonly used by geneticists is the method of absolute numbers, and this is 
described in the paper for the benefit of Indian plant breeders. 

558. A Statistical Note on the Method of comparino Mean Values based 
on Small Samples. By P. C. Mahalanobis. {Ind. Jour, of Agr, Set., 11., Pt. I., 
February, 1932, p. 28.) 

569. Some Aspects of the Rotation “ Wheat-Whbat-Toeia-Cotton ” at 
THE Ly allpur Agricultural Farm. By C. N. Alam. (Abstr. from Eeasonal 
Notes, Punjab Agr. Dpt., ix., 1, 1932, p. 43.) Experiments showed that although 
the rotation wheat-wheat-tona-cotton was a very exhaustive one, the yields 
can be fairly well maintained by the addition of 8 tons of farmyard manure 
per acre once in four years. 

560. Crop Rotation and Tillage Experiments at the San Antonio (Texas) 
Field Station. By G. T, Ratliffe and 1. M. Atkins. (U.8. Dept, Agr. Circ. 
193,1931. Abstr. from Exp, Sia. Bee., 66,7,1932, p. 628.) Cotton yields gener¬ 
ally wore higher m rotations than under continuous cropping. Rotations longer 
than two years did not appear more productive than two-year cycles. Cotton 
yields were low following sorghum, especially in two-year rotations of these 
crops. Records on cotton root rot disease mdicated that of all the crop- 
sequences and cultural practices included in the rotation experiments, increas¬ 
ing the time between the recurrence of cotton in the cycle is the most effective 
factor in reducing the loss from this disease. Root rot was much more destruct¬ 
ive in continuous cropping than in rotations, and was more extensive in two-year 
rotations than in throe-year and four-year rotations. 

561. Cotton Plant: Influence of Methods of Irrigation on Yield. By 
P, V. Gelitzer. (Chem, Abs,, 86, 1932, p. 1693. Abstr, from 8uinm. of Cvarr, 

1X4 22 • 
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xii., 11, 1082, p. 312.) Infiltration by furrow irrigation waa found to 
preaenre the structure of the soil and to provide, in comparison with irrigation 
by flooding, better aeration which increases the carbon dioxide content of the air 
immediately above the soil. It also increases the nitrate content 30 to 40 per 
cent, more than under flooding practices, and affords a greater utilization of it 
by the plants. Nitrification increases and denitrification decreases, cmd parallel 
with the availability of nitrate there is an increase of other mineral elements 
which in turn increase the yield. 

682. Cotton Vabubtibs ukdeb Vabiotts Conditions of Ibbiqation. By 
1. Varuntsian and A. Staroselskaja. {Transcaucaaian CoU. Rea, Inat,, Oandja, 
Azeirhaijan^ V,8,S,R,, 1932, Issue 19.) An interesting account of the results of 
different degrees of irrigation on cotton 3 deld. The most drought-resistant cottons 
are the early varieties, the resistance diminishing with the later varieties. The 
results are discussed with reference to conditions in Turkestan. 

668. Cotton Habvbsting Maohinb. Cotton Harvester Corporation of America* 
(Pittsburgh, Penn., U.S.A. E.P. 368,732 of 21/6/30. Abstr. from 8vmm, of 
Ourr, Lit., xii., 8, 1932, p. 223.) A cotton harvester comprises in combination a 
‘revolubly’ mounted picking needle carrier; a carrier-supporting structure rigidly 
connected with the carrier, and concentric with its axis of revolution; driving 
means; means whereby the supporting structure engages the driving means for 
revolving the carrier; picking needles rotatably mounted in rows in the needle 
carrier; means for independently actuating each row to rotate the needles in it 
for a portion of each revolution of the needle carrier, comprising vertical shafts 
each providing an actuating connection for a row of needles and each having 
a separate engaging clutch associated with each individual row of needles; and 
means in constant contact with and arranged to act on the engagmg clutch operat¬ 
ively to complete the aotuatmg connection of each individual row of needles 
during a portion of each revolution of the needle earner. 

664. Effect of Ginning Methods on Cotton Fibbe Quality Studied. (Off, 
Rec. U.8. Dpt, of Agr., x., 32, 1931. Abstr. from Ivd. Jour, of Agr, 8ci., ii., 1, 
1932, p. 98.) Ginning may seriously affect the grade and staple of cotton that 
contains too much moisture, according to studies mside at the cotton ginning 
laboratory at Stoneville, Miss., and in the cotton fibre research laboratories at 
Washington, D.C. Too rapid operation of the gin will also injure the fibre. In 
explaining these observations, F. L. Gerdcs, fibre technologist of the Bureau 
of Agricultural Economics, says; “ Studies of the effects of ginning methods were 
begun as a result of protests received by the department from the cotton industry 
in this country, and abroad, to the effect that the preparation of American cotton 
is not as good as it used to bo—that is, the cotton is rougher and more neppy than 
formerly.** Preliminary studies indicate that successful cleaning and extracting 
depend on the moisture content of seed cotton. Excessive moisture causes, 
among other thmgs, a loss or shortening of fibre lengths and a lowering of grade. 
It also affects the preparation. It is stated that inferior preparation of cotton 
in the Delta of the Mississippi is usually the result of ginning early, green, sappy 
cotton, and late rain-soaked cotton without proper conditiomng, and of operating 
the gins at full capacity on long-staple cotton. Even if a long-staple cotton has 
a so-called normal moisture content, preparation may be inferior if it is ginned 
too fast. By improved machines and methods, the fibres of samples are sorted 
according to length. A comparison of the weight percentages of the different 
fibre lengths of samples ginned in various ways, Mr. Gerdes states, wiU show the 
best ginning conditions for any given cotton. Results obtained by measoriiig 
the colour of cotton can be converted into terms of grade. 
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PESTS, DISEASES, AND INJURIES, AND THEIR CONTROL. 

965. Fukdambktals op Insbot Life. By C. L. Metcalf and W. P. Hint. 
(McGraw-Hill Book Co., New York and London, 1932. Abstr. from J. of Ecm. 
EfU., XXV., 1932, p. 736.) This volume, in addition to a general account of the 
economic relation of insects to man, a discussion of insect structure and relations, 
brief descriptions of the more important groups, also gives an insight into the 
place insects occupy in the animal kingdom, and an idea of the way they react 
to their environment. The authors in bringing together this digest have shown 
excellent judgment in the selection of material, and have produced a work which 
is not only attractive, but has a wide range of usefulness for the numerous students 
of natural history. There is a well-selected, classified bibliography. 

666 . The Insect Menace. By L. 0. Howard. (The Century Co., New York 
and London, 1931. Price 12s. 6d. net. Abstr. from Eev. App. Ent., xx., Ser. A, 
6 , 1932, p. 358.) The author describes the object of this interesting book as 
an attempt to arouse the public to an appreciation of the real and increasing 
menace to humanity that exists in the insect kingdom. The history and evolu¬ 
tion of the various types of insects are traced from earhest times; the natural 
advantages of insects in the struggle for survival and the impetus to their increase 
that is given by civilization are described; and the growing use of weapons of 
defence, including biological control, chemicals, aeroplanes, quarantines and 
variations in crop practices, are discussed. 

467. The Conteol op Pests op Cotton. By D. Goloviznin et ah (In Russian.) 
(Mater. 1st All-Union Avio-Chem. Conf., Moscow, 1930. Abstr. from Rev. App, 
Ent.f XX., Ser. A, 7,1932, p. 390.) Tests carried out in the former Syr-Dana Pro¬ 
vince in southern Kazakstan showed that aeroplanes could be used for dusting 
with flowers of sulphur against Tetranychus telariita, nicotine against Aphids, 
and calcium arsenate against Heliothia obsoleta and Laphygma (Caradrina) exigua, 
the most effective results being generally obtained by flying at a height not 
exceeding 17 feet, though the altitude depends on the nature of the insecticide 
and the strength of the wind, and may vary from about 10 to 32 feet. In a 
working day of six to eight hours it was possible to cover an area of about 400 
acres, releasing 18 lb. of dust to the acre. The best time for the work was from 
4 to 10 a.m. and 8 to 10 p.m. 

568. Plant Pests in Cikbnaioa. {IrU. Rev. of Agr., xxiii., 4, 1932, p. M53.) 
Earias Morana and E. anthophilana. Caterpillars of these two species destroyed 
numbers of cotton bolls in the experimental plots of the Agricultural Services 
of Cirenaica. 

569. CONPRONTl ENTOMOLOaiCI, PBB LA COLTURA DEL COTONE, TRA LA COLONIA 
Eritrea e la Somalia Itauana, By A. Chiaromonte. {Atti. lo Cong. 8tudi. 
coUm., Firenze, 1931. Abstr. from Rev. App. ErU., xx., Ser. A, 7, 1932, p. 394.) 
An entomological comparison, regarding cotton cultivation, between Eritrea and 
Italian Somaliland. 

670. Note Intorno alla Biologia dbgli Insetti Pitj Importanti per la 
OoLTiVAZiONE DEL CoTONB NELLA SOMALIA Italiana. By A. Chiaromoute. 
(AtH. lo Cong. Stvdi. colon., Firenze, 1931. Abstr. from Rev. App. Eni., xx., 
Ser. A, 7, 1932, p. 393.) Notes on the biology of the more important insects 
observ^ on cotton in Italian Somaliland from November, 1925, to November, 
1926. 
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1(71. SouTHBBK Rhodbsta. Cotkn Peiis, 2931. (Mhod. Agr. J,, xxiz., 1932, 
p. 523.) The chief peets encountered during the 3 rear were the American, spiny, 
and Sudan bollworms, jassid, and cotton stainers. The greatest injury was 
caused by spiny and Sudan boUworms and cotton stainers, the latter b^g wide* 
spread and numerous, especially on ratooned cotton. 

672. TAKOAinnKA. Cotton Pests in 1930. (Ann. Rpt of Dpt of Agr., 1930.) The 
chief pests causing injury during the year were pmk bollworm, CMoridea cbsckiOf 
and Earias spp. Stainer attack was exceptionally slight. Various minor pests, 
including Anophtynemis cwrvipea^ DUpognaiha sUicea, Hotea svhfaciaia, Macro* 
raphis spurcata^ and Tragocephala variegata, were also noticed on cotton. 

678. Fbbdiho Ptjkottjrbs of Mmins and other Plant-Suokino Insects and 
THEIR Effect on Cotton. By W. V. King and W. S. Cook. (Tech, Bull, U,8, 
Dpt Agr,y No, 296, Washington, D.C., 1932. Abstr. from Bev, App, Ent., xx., 
Ser. A, 7, 1932, p. 404.) A detailed description of experiments carried out in 
Louisiana during three years for the purpose of studying the lesions produced in 
stems and petioles of cotton by PsaUus seriatus, Beut., and other plant-sucking 
insects, and determining whether they were due to a transmissible virus or to 
chemical injury. The character of the lesions caused by the feeding is described 
in detail. 

The following is taken from the author's summary: PracticaUy all punctures 
resulted in the same type of internal injury; lesions that swelled and broke open 
seemed to be the resiilt of more extensive injury rather than injury of another 
kind. The feeding of ten different species (five Capsids, two Lygseids, two 
Jassids, and a Membracid), was observed. The average severity of the damage 
by different species was variable. The percentage of split lesions was 32*6 for 
LygtLS pratensis, L., and 9*5 for P. seriaitLS, Pceciloscytus hasalis, Reut., which 
is seldom taken on cotton, caused external swellings at every feedmg point, and 
produced the highest percentage of split lesions (58*2). Of all the individuals 
that fed more than once, only two failed to produce the injury at some feeding 
point. The feeding punctures of the three species of Homoptera were traceable 
through the tissues by a well-defined sheath, similar in appearance to that ob¬ 
served in the case of Aphids, the paths usually ending in the vascular tissue. 
No sheath material was found about the punctures made by Capsids; at the 
most a few ruptured cells were observed. Since all the species tested cause 
a reaction in cotton stems similar to that produced by P. seriatus, the indications 
are that the damage is due to injected substances normally present in the insects 
and toxic to the plant, rather than to a transmissible disease. 

674. Report of the Chief of the Bureau of Entomology, 1930-31. By 
C. L. Marlatt. (U,8, Dpt of Agr,, Washington, D,C,, 1931. Abstr. from Bev, 
App, Ent,, XX., Ser. A, Pt. 4,1932, p. 215.) In experiments in Texas, where the 
average feeding period of Platyedra gossypieUa, Saund., within cotton bolls was 
12*8 to 15 days, in no case did the larvss enter the overwintering stage when the 
temperature averaged 77° F. or above. Below this, 17 to 68 per cent, entered the 
long-cycle hibernation stage. Striking proof was obtained of the efficiency of 
calcium arsenate dust m the control of the bollworm (Hdiothis cbsokta, F.) on 
experimental plots of cotton, which received ten applications at intervals of five 
days, and of the importance of beginning dusting while the larvae of the first 
generation are small. 

676. South Carolina: Studies on Insect Pests. (44^A Ann, Bpt 8, Oar. 
Exp, 8ta,, 1930-31. Abstr. from Bev, App, Ent,, xx., Ser. A, 6, 1932, p. 355.) 
J. G. Watts found seedling cotton to be attacked by FranUimeBa iritkif 
Fitch. Nine complete generations have been reared in the laboratory; the first 
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lour toe during the seedling stage of ootton. The average time required 

for the life-oyole was fourteen days» ranging from twenty*two days in early spring 
to nine in midsummer. 

S76. Abukdakos of thb Boll Wbevil m Relation to Suhmeb Wsatheb 
AlTD TO Food. By D. Isely. (BuU, No. 271, Univ. of Arkansas, 1932.) 

677. Insect Enemies of the Cotton Boll Weevil. By E. P. Grossman. 
{Fla. ErU.^ 15, 1931, No. 1. Abstr. in Exp. 8ta. Bec.^ 66, 9, 1932, p. 853.) 

678. Winter Survival op Immature Stages op the Boll Weevil. By 

E. F. Grossman. (Fla. Ent., 15, 1931, No. 1. Abstr. in Exp. Sta. Bee., 66, 9, 
1932, p. 854.) 

579. The Pink Bollworm and Marias Insvlana Boisd., Spotted or Spiny 
Bollworm. By V. V. Nikolskii and S. B. Radzievskaya. (In Russian.) (Union 
State Pub., Cent.-Asiat. Sect., Moscow, 1931. Abstr. from Bev. App. ErU., 
zx., Ser. A, 6, 1932, p. 345.) Detailed information, based entirely on the litera> 
ture, is given on the biology, geographical distribution, parasites, and control of 
PkUyedra (Peciinophora) gossypieUa, Saund., and Marias insulana, Boisd., all 
stages of which are described, in view of the possibility of the introduction of 
these moths into the cotton-growmg areas in the Russian Union. P. gossypieUa 
has not been found in the Union, but M. insidana was recorded in 1930 from the 
Nakhichevan district in southern Transcaucasia. 

680. Pink Bollworm; Quarantine Regulations in America. (Abstr. from 
J. of Econ. Mnt.f xxv., 8, 1932, p. 741.) The Federal pink bollworm quaran¬ 
tine regulations have been amended to authorize the use of a new form of roller 
equipment for the compression of cotton lint or linters as one of the conditions 
of certification imder those regulations. The process was devised by commercial 
oonoems for use at ginneries in order to reduce the bulk of cotton bales without 
incurring the expense involved in the present methods of high density compres¬ 
sion. Experiments have shown that this equipment is apparently effective in 
the crushing of cotton seeds and pink bollworms which the bales may contain. 

581. Maladies dbs vers du Coton {Oelechia gossypieUa et Prodenia litura.). 
By S. Metalnikov and S. Motalnikov, Jnr. (G.B. Acad. Agr. Fr., xviii., 6, 1932, 
p. 203. Abstr. from Bev. App. Ent., xx., Ser. A. Pt. 4, 1932, p. 245.) A study 
of Platyedra (Oelechia) gossypieUa, Saund. (pink bollworm), and Prodenia litura, 

F. , on cotton in Egypt showed that both are very susceptible to the attacks of 
various diseases. Larvss of the former often become heavily infected during the 
autumn, and by December about 99 per cent, may be destroyed. From dead or 
d 3 dng larvfle the authors recovered two forms of Bacterium gelechioe (Nos. 1 and 
2), both of which produced death within twenty-four to forty-nine hours, and 
B. rttbrum, which was also very vinilent. From P. litura, of which the numbers 
were rapidly reduced by bacterial disease from the month of July onwards, twenty 
different micro-organisms were recovered, all of which, except B. prodenim, 
which was the only one proved to be virulent, were asporogenous. The four 
named forms of Bacterium which are readily cultured are briefly described. 
Ail these diseases appear only after the greatest damage has already been done 
by the larv 80 , and it is suggested that if they could be propagated early in the 
season they would prove of great value in checking, if not eliminating, injury 
by the pests in question. Earias insulana, Boisd., which frequently is also a 
serious pest, was very scarce while these studies were being made. 

688 . Hollyhock as a Trap Crop for Bollworms of Cotton. By L. Umiao 
Bahadur. {Seasonal Notes, Punjab Agr. Dpt., ix., 1932, p. 31.) This trap- 
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CfKop liM been tried at the Military Farm at Okara« Mcmtgomery, Panjabi lor 
the last two seaBons, and has proved rery snocessfol as a means of destroying 
the early broods of spotted bollworms. 

088. Studies ok the Biology and Control op the Corn-Seed Maggot 
(Chortophila cUicrura Bond.) By V. N. Bekatoh. (Tranacaucasian C<M, Bes. 
Inst, Oandja, Azerbaijan, U,8,8.It,, 1932, Issue 18.) The corn-seed maggot is 
injurious to cotton, legumes, and cereals. Control measures include trap pite^ 
and poisoned cotton-seed meal sprinkled over the field just before sowing. 

684. The Greasy Cutworm (Agrotia ypaUon Rott.) in Egypt. By^I. Eff. 
Bishara. {BvU. No, 114, Tech, and Sci. Serv. Min. of Agr., Egypt, 1932.) Beals 
with the subject as follows: General status; description and habits; occurrence 
as a pest abroad and in Egypt; relation to environment in the field; relation 
between temperature and development; evidence as to succession of broods in 

direct evidence of the migration of Agrotia ypailon; control of, by parasites, 
bait traps, hand picking, flooding, poison baits, and clean cultivation methods. 
The bulletin is well furnished with illustrations and diagrams. 

685. Notes on Two Locusts of Minor Economic Importance in the Sudan. 
By H, B. Johnston. {Bull, Ent, Bea,, xxiii., 1, 1932, p. 49. Abstr. from Bev, 
App, Ent,, XX., Ser. A, 6, 1932, p. 334.) Anacridium mceatum, Serv. (tree locust), 
and Cyriacanthacria tataricu, L. (brown-spotted locust), two species normally 
having solitary habits, but liable under certain conditions to give rise to hoppers 
of a swarming type, and both potential pests, have been studied in the Sudan. 

C, iatarica is said to occur in most parts of Africa and in India, where it 
occasionally becomes a pest of cotton, but appears to be absent from Egypt. 
Observations made chiefly in the irrigated cotton-growing district adjacent to 
the Blue Nile show that breeding may continue throughout the year, though at 
a very reduced rate in winter; in other areas reproduction is confined to the wet 
season. Continuous flight of the adults has never been observed, and migration 
probably never occurs, but the constant occurrence of C, tatarica on cotton shows 
that it is capable of passing to cultivated areas from its natural habitat among 
Acacia scrub, and then incre€U3ing m numbers until it can destroy the crop. 

686. The Question op the Migratory Locust Control. By L. Z. Zakharov. 
(In Russian.) {Plant Prot,, viii., 8, 1931, p. 257. Abstr. from Bev, App, Ent,, 
XX., Ser. A, Ft. 5, 1932, p. 261.) For a long time it has been recognized that 
final success in the control of Loevsta migratoria L., in the Northern Caucasus 
cannot be attamed until work is concentrated on the permanent breedmg grounds. 
So far, however, no real advance has been made in this direction, and throughout 
the last five years the infested area has remained very large. This is mainly due 
to the fact that the breeding grounds still remain unstudied, and the causes of 
locust multiplication in them unknown. It is suggested that fluctuations in the 
level of rivers may be responsible for outbreaks, but exact data are lacking. 
Defects in the existing control organization and technique are also held respon¬ 
sible for the incomplete success of control work. 

687. Technical Methods and Organization op the Control op the Migra¬ 
tory OR Asiatic Locust {Locuata migratoria L.) By P. M. Rafes. (In Russian.) 
(BvU, N, Caucaa. Beg, Sect, Govt, All-Vnion 8oc, Cont, Agric, For, Peata, Ser. A, 
4,1931. Abstr. from Bev, App, Ent., xx., Sor. A, Pt. 4,1932, p. 190.) Detailed 
technical instructions are given for the application of the usual control measures 
and for dusting by aeroplanes. The latter method should be adopted only when 
the infested area is sufficiently large, since it is not economical if many small 
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•MM h«re to be treated. One aeroplane oan dust over 12,000 acres during a 
single campaign, from H to 4 lb. of calcium arsenate or 2 to lb. of sodium 
arsenite being sufficient for about an acre. 

688. Tex OootrBBXNOB of thb Mioratoby Locust {Locusta migratoria inigrak>r-> 
Mdea) nr the Gold Coast akd its Dependencies dubino 1930. By G. S. 
Cotterell. (BtUl. Dpt Agr, Gold Coasty 23, 1931, p. 255. Abstr. from Bev» App, 
SfU., xx., ^r. A, Ft. 4, 1932, p. 208.) Deals with the various swarms that 
invaded the country and the damage caused to crops. Of the various methods 
of control advocated, a poison bait consisting of 4 oz. sodium arsenite and 25 lb. 
dried horse dung or chopped grasses was found to be the most effective, as total 
extermination of hoppers oan be obtained from it. It cannot, however, be used 
in all localities. 

The bionomics of this locust are briefly discussed. The life-history is variable, 
being chiefly influenced by temperature. The incubation period ranges from 
ten to fifteen days, and the larval period from forty to sixty days. It is suggested 
that permanent breeding grounds from which the present swarming phase arose 
are in the vicinity of the River Niger in Senegal, or in the swamp district in 
the eastern comer of the Haute Volta, just north of Dahomey. To cope with 
future invasions, it is essential for these breeding grounds to be located and 
the conditions necessary for the change to the swarming phase to be studied 
thoroughly. 

589 . On Experiments in the Use op Poison Dusts against Adult Locvsta 
m%gratorioidt8y Rch. and Frm., in the Sudan. By H. H. King and B. A. 
Euttledgo. (BvHL Ent. Res., xxiii., 1, 1932, p. 65. Abstr. from Rev, App. Ent., 
XX., Ser. A, 6, 1932, p. 336.) Swarms of LoctLsta migratorioides appeared in the 
Sudan in 1930 and 1931, after an interval of forty years. The swarms of adults 
move in dense, massed formation and at no great height from the ground, which 
should make them vulnerable to poison dust. Control is suggested by dusting 
fiying swarms from aeroplanes with sodium arsenite powdered to pass through a 
standard 240 sieve. Experiments showed that locusts that had fluttered in the 
dust cloud for approximately twenty seconds showed signs of discomfort within 
half-an-hour, and died after about two hours. Paris green and arsenious oxide 
had a much slower action when tested in the same way. 

690 . Control op the Moeoooan Locust in Azerbaijan by the Avio Method. 
By V. Suitin. (In Russian.) (Mater. 1st All-Union Avio-Chom. Conf. Moscow, 
1930. Abstr. in Rev. App. Ent., xx., Ser, A, 7, 1932, p. 391.) 

591 . Cotton Plant infested by Red Spiders : PHYSioiiOGY. By Blagovesh- 
chenskii et al. {Chem. Abs., 26, 1932, p. 1960. Abstr. from Summ. of Curr. Lit., 
xii., 12, 1932, p. 352.) Infestations by red spiders bring about (1) a disturbance 
in stomata causing them to open wider; (2) a lower diffusion of gases and water 
vapour through the stomata; (3) a lowering of the water content of leaves; (4) a 
depression in photos 3 mthe 8 is; (5) a speeding up of the process of respiration; 
(6) a decrease of chlorophyll in the leaves; (7) a lowering of the carbohydrate 
content of the leaves and a still greater lowering of nitrogen; (8) a decrease in 
amino nitrogen; (9) an increase of magnesium in the leaves. 

592 . Biology and Siqnipioance of the Red Spider, Eutronibidium debilipes 
Leonard, as a Parasite of the Migratory Locust. By A. A. Popova. 
{BuU. of Plant. Prot., Ent. Series No. 3, Lenin Acad, of Agr. Sci. in U.S.S.R. 
Inst, for Plant Prot., 1932.) (In Russian.) The long and interesting summary 
in English describes the research work on the rod spider carried out in Daghestan 
in the summer periods of 1927 and 1928. 
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688. A Nsw Mbtsod of QuA3rTiTATzva^STi.TX8 TX^ Avalfsxs of Rio Shdia 
JjswmsTATtov (JSpUeiranyehw aUkcm). By A. M. B'mskii. (In RnsBian with 
summary in English.) {Plant Prot,^ viii., 3, 1931, p. 299. Abstr. from Mev, 
App. Ent.t XX., Ser. A, Ft. 5, 1932, p. 263.) In the oourse of observations in 
Transcaucasia on Tetranychus tdoHm L. {Epitttranychus dUhoBCB v. Hanst.) on 
cotton, the degree of infestation was estimated by samples obtained by gently 
pressing infested leaves against a sheet of smooth paper coated with an adhesive. 
The mites remained fixed by their backs to the paper, on the dark surface of which 
they were clearly perceptible, and as the living individuals continued to move 
their legs they were readily distinguished from dead ones. Usually the mites 
remained alive for several hours. Gum arabic appeared to be the best adhesive, 
as, though it dried out in fifteen to thirty minutes, the mites were not killed, 
whereas glues of the type of “ tanglefoot ” were toxic to them. The eggs did not 
stick to the paper and had to be counted on the loaves. As cotton leaves have 
very thick veins, some of the mites may not be reached by the adhesive if the 
coating is too thin. 

394. CONTBOL OF THE RbD SpIDER MiTE (“ ChOB ”) AND OF THE LaBVJB OF THE 
Malaria Mosquito in Armenia. By I. V. Sazonov and E. S. Stregulina. (In 
Russian.) (Mater. 1st All-Union Avio-Chem. Conf., Moscow, 1930. Abstr. 
from Mev, App. Ent,, xx., Ser. A, 7, 1932, p. 391.) Control measures by dusting 
with flowers of sulphur from an aeroplane are described. 

695. Bordeaux Mixture: Composition. By H. Martin. {Ann, AppL Bid,, 
19, 1932, p. 98. Abstr. in Summ. ofCurr, Lit,, xii., 9, 1932, p. 278.) 

596. The Morphology and Cytology of Bacterium Malmcearum E.F.S. II.: 
Reproduction and Cell-Fusion. By R. H. Stoughton. (Reprinted from 
Proc, of Boy. 8oc., B, vol. iii., 1932.) Using a technique described in a previous 
paper, new morphological forms have been observed in Bacterium malvacearum. 
The production of coccoid bodies, their liberation, and subsequent germination 
to form apparently normal rods, are described. The formation of densely 
staining spherical bodies, apparently arismg from the point of fusion of two 
cells, is described. These bodies are apparently liberated by the degeneration 
of the parent cell. 

[U/. Abstr. 249, Vol. VII., p. 169, and Abstr. 494 of present number.] 

597. A List of Plant Diseases occurring in Southern Rhodesu. By 
J. C. F. Hopkins. {Rhod, Agr. Jour., xxix., 6, 1932, p. 462.) The following are 
given for cotton: Leaf spot, Seedlmg bhght. Sooty mould. 

598. A Preldiinary Report on the Studies of Certain Diseases of Cotton. 
By S. C. Teng. {Contrih. Biol. Lab. 8ci. 8oc. of China, Bot. Ser. VI., 10, 1931, 
p. 117. Abstr. from Rev. App. Mycol., xi., 6,1932, p. 298.) Cyrtosis or club leaf 
of cotton was originally named, described, and figured by 0. F. Cook, but 
S. C. Wang was the first to demonstrate the association of the leaf-hopper 
{Chlorita higtUtula) with this disease. An experiment to ascertain whether 
cyrtosis would pass from one part of a cotton plant enclosed in a glass chimney, 
in which leaf hoppers were placed, to another, gave negative results, no cyrtosis 
developing on any part outside the chimn^. Attempts to produce the condition 
in insect-proof cages by various mechanical methods were also unsuccessful. 
Since feeding for short periods failed to produce cyrtosis, and since the severity 
of the disease increased more or less directly with the number of leaf hoppers 
feeding on the plant, it seems possible that the disorder is duo merely to direct 
injury by the insect. Bengal cotton {Goaaypium arboreum) was shown by a test to 
be resistant to cyrtosis, while eight hairy varieties of Chinese cotton {0.Nanking) 
were more or less susceptible. Hairiness alone, therefore, evidently does not 
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oonler migtanoe to cyrtosiB, which is firobably associated with some inhstmt 
chemical character in the Bengal variety. Ail the fifty cotton varieties tested 
lor their reaction to ** sore shin ” (BhizocUmia) —^viz., one of G, hirsuium^ two of 
G, wi>oreufn, and forty-seven of G. Nanking —^proved equally susceptible to the 
disease. Thirteen other species of plants belonging to eight families were also 
found to be susceptible. Moderately good control was given by scattering naph¬ 
thalene along the rows at the rate of 30 lb. per acre at planting time, followed by 
another 30 lb. a week after germination as well as by Cerosan and Du Bay organic 
merciuy dust No. 738 at the rate of 6 lb. per acre. 

599 . CONTEIBUTO ALLO StUDIO DELLA PaTOLOOIA VbGBTALE IK SOMALIA. By 

V. Rossi. (AgricoU. Colon,y xxv., 11, 1931. Abstr. from Rev. App. MycoL, 

xi. , 7, 1932, p. 475.) In Italian Somaliland cotton grown from Egyptian seed 
showed a wrinkling of the leaves with ulcerations on the veins and stems, while 
the leaf stalks were cracked and scaled, similar lesions being present in places 
on the leaf blades, but unrelated to the wrinkling. The nectaries at the base of 
the main veins were attacked on the under surface by sooty moulds. Other 
leaves of the same cotton were infected by Uredo gossypii (Cerotdium desmium). 

600. A Disease op Young Cotton Plants caused by Sclerotium rolfsii. By 

W. N. Ezekiel and J. J. Taubenhaus. {Phytopath.y xxi., 12,1931, p. 1191. Abstr. 
from Rev. App. Mycol., xi, Pt. 5, 1932, p. 298.) Cotton seedlings growing in 
fine sandy loam soil at College Station, Texas, were attacked in July, 1929, by 
Sderoiiutn rolfsii^ which girdled the stem bases and caused the rapid wilting and 
death of the plants. The infected areas first developed a water-soaked appear¬ 
ance and then became constricted near soil level; sometimes the cortex split along 
the diseased portions. The fungus passed from plant to plant on or through the 
soil, producing the typical mycelium and sclerotia. Inoculation experiments 
with 8. rolfsii from cotton and carrots gave positive results on cotton seedlings, 
but tests with the same organism from carrot and guar {Cyamopsis tetra^onokba) 
on other plants were unsuccessful, and the fungus is thought to attack mature 
plants only rarely. Fewer plants were infected by 8. rolfsii on plots treated with 
the organic mercury compounds, K-I-X, PMA, semesan, No. 664, and Bayer 
dust against Phymatoirichum omnivomm, than on control plots. 

601. Die Bekampfung deb “ Chupadera ’’-Krankheit der Baumwollb in 
Peru durch Beizuno mit Ceresan. By J. Wille. (Nachrkht. uber 8chdd* 
lingsbekdmpf.y vii., 1, 1932. Abstr. from Rev. App. Mycol., xi., 7, 1932, p. 456.) 
Very good control of the chupadera ” (sore shin) disease of cotton was obtained 
over an area of 6 hectares near Callao, Peru, by dusting the seed with Ceresan at 
the rate of 600 gm. per 70 kg. of seed. The incidence of infection was reduced 
from 80 to 30 per cent. 

602. Wilted Cotton Plants: Leaf Temperatures. By W, N. Ezekiel and 
J. J. Taubenhaus. {8ci., 76, 1932, p. 391. Abstr. from 8umm. of Curr. Lit.^ 

xii. , 11,1932, p. 312.) Measurements made with mercury thermometers and with 
thermocouples showed that leaves from plants wilted from Phymatotrivhum root 
rot were as much as 6-5® F. warmer than air temperature, whilst leaves from 
normal plants were usually cooler than air temperature. In July and in 
September, 1930, leaves from root-rot infected cotton plants averaged about 
3® F. warmer than leaves from normal plants. 

608. Cotton Wilt Studies: IV. Effect of Fertilizbrs on Cotton Wilt. 
By V. H. Yoimg e< al. (BvU. No. 272, Univ. of Arkansas, 1932.) High potash 
applications alone, and fairly high potash applications in combination with 
nitrogen- and phosphorus-containing salts, have given definite control of cotton 
wilt at points in central, eastern, and north-eastern Arkansas. High nitrate 
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•ppliofttkms, appiioatioiis oanUining nitrogen and phosphoruB only, and apf^foa* 
tiOKiB of cottonseed meal alone, were ineffioient in ootton wilt control. The control 
of cotton wilt through the use of potash-containing fertilisers seemed in nearly 
all cases to be correlated with or coincident to the control of ** rust,** stimulation 
of vegetative growth, and increased 3 delds of seed cotton. Recent work published 
by Ware, Young, and Janssen (1931) indicates that there are excellent Icmg, 
medium, and short staple cottons which are either highly resistant or somewhat 
resistant to cotton wilt, some of which are suitable for all localities whm the 
disease is a problem in Arkansas. It may be concluded, therefore, that on those 
sandy aUuvial soils where cotton wilt and rust are often found together in a severe 
form, a combination of a suitable wilt-resistant variety of cotton and the judicious 
use of a fertilizer containing potash will prove the best possible solution of the 
problem now available. It should be emphasized that root-knot infested soils 
must be freed of the root-knot nematode by proper rotations before the best 
results can be expected from any type of control for cotton wilt. 

(Cf, Abstr. 401, Vol. IX., 1932, and 620 of this number.] 

604. Cotton Roots : Injury by Acid. By J. J. Taubenhaus and W. N. Ezekiel. 
(Ciim. Abs,, 26, 1932, p. 1377. Abstr. from Summ. of Curr, Lit., xii., 10, 1932, 
p. 286.) Where extreme soil acidities resulted from excessive application of 
sulphur, injury to cotton roots was evidenced by a characteristic enlargement 
and cracking, often resulting in death of the plants. 

606. Mould Fungi: Growth and Sterol Content. By L. M. Pruess et cd. 
{Biochem. Z., 246,1932, p. 401. Abstr. from Summ. of Curt. lAi., xii., 11, 1932, 
p. 326.) The growth and sterol contents of thirty Aspergillus, twenty PenicUlium, 
and fifteen other types of mould fungi have been studied. The fungi were grown 
on synthetic and on organic nutrient media to which 10 per cent, glucose was 
add^. The sterol contents of ton kinds of higher fungi were also determined. 
The weight of dry mycelium varied between 0*23 and 6*03 gm. per 100 c.c, of 
liquid. Glucose estimations in the inorganic medium showed that approximately 
26 to 36 per cent, of the sugar used was accounted for by the increase m the weight 
of the mycelia. The sterol contents vaned between 0*17 and 1*70 per cent, of 
the dry weight of the fungi. Both the sterol content and the weight of the 
Aspergillus fungi were doubled by the addition of calcium carbonate to the in¬ 
organic medium. This increase was due to the decrease in hydrogen ion concen^ 
tration, not to the presence of calcium ions. 
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606. The Chemical Microscopy of Plants. By O. Tunmann, rev. by L. Rosen- 
thaler. {Pflanzenmikrochemie, Berlin: Bomtraeger Bros., 1931. Abstr. in 
Exp. Sta. Bee., 66,7,1932, p, 606.) 

607. A Note on the Use of Lactic Acid in Plant Histology. By T. R. Sesh- 
adri and G. S. Aiyangar. {Ind. Jour, of Agr, Set., ii., Pt. 1, 1932, p. 61.) Beals 
briefly with the use of lactic acid as a reagent for clearing microscopical pre¬ 
parations of plant tissues. 

608. Correlation of Certain Lint Characters in Cotton and their Pbao- 
TiOAL Application. By G. N. Stroman. {J. of Agr. Bes,, 44, 6 , 1932, p. 523.) 
Data on nine sister families showmg the correlation relationship between lint 
percentage, lint index, boll weight, and length of lint, are reported. The families 
studied sprang from a hybrid plant, which was probably an Upland-Egyptian 
cross. The mean standard deviation and range are given for all four characters 
for each of the nine families. Simple and partial correlation coefficients are shown 
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baimraen all oharacters for each family, and multiple correlations, using each ohar- 
actor as the primary, are given for all families. These data are discussed both 
from the standpoint of genetics and from that of the practical breeder. Uni 
percentage and length of lint are considered especially in relation to the other 
characters, and their practical importance is pointed out. 

600. The Gbbmination of Cottonseed at Low Temtebaturbs. By 
C. A. Ludwig. (•/“. o/Agr. ijctf., 44, 4,1932, p. 367.) The minimum temperature 
for the germination of cottonseed is approximately 12° C. The increase in 
activity up to 15° is rapid. Seeds that do not germinate at a given low tempera¬ 
ture will often remain viable as long as two months or more under the unfavour¬ 
able conditions. Of all the varieties studied Pima and two varieties of Gosaypium 
Nanking exhibit the most rapid and most complete germination at low tempera¬ 
ture. A strain of Cleveland used repeatedly ranks well toward the foot. Most of 
the Upland varieties studied are intermediate, but owing to conflicting evidence 
it is impossible to rank them among themselves. There are individual variations 
in the ability of cottonseed to germinate in the cold, which if hereditary and cor¬ 
related with seedling hardiness, can be used in selecting for this latter character. 
There is some indication that the rate and percentage of germination in the cold 
^ncrease with the age of the seed, at least for a year or two. 

HO. Cotton Haib; Development. By A. P. SakostschikoflF and G. A. Kor- 
ihenioksky. (Faserforachung, 9, 1932, p. 249. Abstr. from Summ. of Curr, 
Lit,f xii., 9, 1932, p. 274.) The authors have studied the structure of the 
cotton hair at various stages of development by methods involving micro¬ 
scopic observations, micro-chemical reactions, and swelling tests. The results 
of this work show that the development of the hair in the course of the fiirst 
fifteen to sixteen days after flowermg is characterized by the development 
of the hair cuticle, and that cellulose deposition does not occur in this period. 
Cellulose first appears on the sixteenth day after flowering, when the second 
period of development—i.e., the formation of the ceil wall—begins. The cellulose 
is deposited in the form of a network in the space between the cuticle and the 
continuous concentric layers (growth rings) which are formed later. These 
concentric layers have a well-marked spiral structure. The network appears 
to be directly connected with the structure elements of the cell wall found in 
microscopic observations and in the reaction with concentrated sulphuric acid. 
A regular increase in the number of growth rings with age of the hair is not 
observed. A decrease in the protein content occurs with increasing age of the 
hair. Tannmg materials are not found at any stage, and no evidence for the 
presence of starch has been obtained. The cuticle differs m structure from the 
cellulose of the hair. After long hydrolysis with zinc chloride the cuticle gives 
products which, like the products of hydrolysis of cellulose, give a blue colour 
with iodine. No fibrillar or spiral structure is observed m the cuticle under the 
microscope. The results of application of the Calvert-Harland method to 
determinations of the “ true ’’ diameter of the hair show that this diameter 
remains constant during the development of the hair. Further work is necessary 
before a complete theory of the structure of the cotton hair can be formulated. 

611. The Extent of Vioinism in Cotton at Clemson College. By G. H. 
Collings and E. W. Wallace. {J, Amer. Soc, Agron,^ 23, 6, 1931*. Abstr. from 
Slxp. 8ta, Bee., 66, 6, 1932, p. 629.) Seed cotton was picked from rows of green- 
leaf varieties at about 10, 20,30,40,60,100,160, and 200 feet in several directions 
from a field of red-loaf cotton near the South Carolina Experiment Station. 
Germioation tests of the seed showed only sixteen seedlings, out of 2,076 seeds 
germinating, to be hybrids. The red colouring matter was present in the tissue 
and was apparent as soon as the seed germinated, obviating field or greenhouse 
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caltiim. ]n6T«iliag ^ds duxing the flowering seaeon evidentiy did not 
markedly influenoe pollination, the oroes-fertiliaatum which ooontred probably 
being due almost entirely to insects. No vicinists were found farther than 40 fe^ 
bm the red-leal cotton. 

612 . A Pebuminaby Note on thb Conyabbsosnob of Anyhbbs in Ootton. 
By R. Sankaran. {Agr. and Livestock in India, 11, 8, 1932, p. 297.) The per* 
oentage of anthers per flower in the abortive condition known as “ contabesoenoe 
is found to exhibit a periodic seasonal fluctuation. The early-formed flowers 
are prone to contain a much higher percentage than the later-formed ones. 
It is suggested that this diminution in oontabescence may be due to the higher 
temperatures prevailing then, and the senescence of plants at the later period. 

818. Pollen Antagonism in Cotton. By T. H. Kearney. (J. of Agr, Rea,, 
44, 8, 1932, p. 191.) Summary .—Emasculated flowers of Pima and of Upland 
ootton, pollinated with approximately equal quantities of pollen of both t 3 q)e 6 , 
have shown a marked degree of selective fertilization; the resulting populations 
have contained a much higher percentage of homozygous than of heterozygous 
plants. Applications of either pollen separately showed that these cottons are 
highly compatible, as fertilization of the flowers of either Pima or Upland ootton 
has been effected almost or quite as readily by the unlike as by the like pollen. 
8o far as could be determined by observation and by tests in media not suitable 
for normal germination, there were no differences in the viability of the two 
pollens that could account for the selective action observed. No evidence was 
obtained of selective survival at any stage after formation of the zygote that 
would explain the preponderance of homozygous plants in the populations. 
Selective survival undoubtedly occurred in some of the experiments, owing to 
infestation of the soil with nematodes which are known to cause much greater 
mortality among the Pima plants than among the Pima X Upland plants. 
In all such cases survival of the heterozygotes was favoured, so this factor tended 
to nullify rather than to accentuate the appearance of selective fertilization. 
Comparisons of the degrees of fertilization effected when the styles were excised 
at shorter and at longer intervals after pollination, and of populations grown 
from seeds in the upper and in the lower half of the boll, gave no consistent evidence 
of a differential rate of growth of the tubes of the like and of the unlike pollen. 
This factor, apparently responsible for selective fertilization as observed in Zea, 
(Enothera, and other plants, does not accoimt for the situation met with in 
Gossypium. The only explanation that seems tenable is that the presence of the 
like pollen induces a reaction in the stigmatic tissues of such a nature as to render 
them less suitable for the development of the unlike pollen. Apparently the 
effect is extremely local or else individual pollen grains differ greatly in their 
ability to withstand the unfavourable condition, smeo m all the experiments 
with pollen mixtures some of the ovules were fertilized by the unlike pollen. 
Evidence of the localization of the reaction was afforded by an experiment in 
which the like and unlike pollens were (1) deposited separately on opposite sides 
of the same stigmas; (2) mixed, but not intimately, and applied to the whole 
surface of the stigma; and (3) mixed intimately and applied to the whole surface. 
The percentage of homozygous plants was least in the population from treatment 
(1), and greatest in the population from treatment (3). Experiments in which the 
viability of the like pollen was destroyed by maceration before it was applied to 
the stigmas gave conflicting results, but the weight of the evidence favours the 
oonolusion that the inhibiting effect upon the unlike pollen takes place only when 
the like pollen is intact and viable. Therefore, penetration of the stigmas by 
the tubes of the like pollen seems requisite to the setting up of the reaction. 
This supports the assumption that the inhibiting substance is produced in the 
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st^gmaMo ot sfylar tiame in reaponae to a atimulna supplied hy the tubes ci iiie 
like poUeaDL II the hypothesis is well founded, the phenomeDon observed in 
cotton is of a chemical or physiological nature. The term pollen antagonism ** 
is suggested in order to distinguish it from the selective fertilization observed 
in othw plants and attributed to differential growth rate of the pollen tubes 
conditioned by specific genes determining the rates of growrth. Little or no 
seleotiTe fertilization was observed between more nearly related forms, these 
being two families of Pima cotton differing only in a simple Mendelian character. 
TOie evidence is too scanty, however, to warrant the conclusion that the degree 
of poUen antagonism in cotton is definitely related to the degree of consanguinity, 
as Jones found to be the case with selective fertilization in maize. 

614. A Chimeba in Cotton. By F. Gopalaratnam. (Madras Agr, J., 20, 1932, 
p. 151. From Plant Breeding Abstracts, 11, 4, 1932, p. 161.) A variegated 
plant is described. Seeds from the mottled section gave some green and some 
cream seedlings; the latter died immediately. 

616. Cotton Stalk Cellulose: Production. (Text, World, 81, 1932, p. 946. 
Abstr. from «/. of Text, Inst., xxiii., 5, 1932, A244.) A note on the cultivation 
of the cotton plant as a source of cellulose. The plant is harvested like hay and 
all but the roots utilized in the subsequent chemical processes. The maximum 
yield of cellulose is reached at the end of twenty-three weeks* growth, and there 
is a prospect of obtaining 6,000 lb. of mixed stalk and lint per acre. 

616. The Cottons of Mexico, Guatemala, and Colombia. By P. M. Mauer. 
(Supplement to the Suppl. 47, BttU. Appl. Bot, Genet, and Plant Breeding, V.8.8.B., 
1930, pp. 426-464.) (Beview.) In 1925 the Institute of Applied Botany (Lenin¬ 
grad) sent an expedition to Central America m order to collect, among other 
economic plants, material from the nch and varied assemblage of cottons known 
to be present in this region. The material was given over to the Turkestan 
Plant Breeding Station for the further work of botanical and agronomic study, 
involving a large number of crosses to establish the relationships of the various 
types. 

The report is said to be a preliminary communication, the object of which is 
to give a description of the material collected by the expedition. A translation 
of the most important sections of the report has been made from the original 
Russian by the Imperial Bureau of Plant Genetics, and it is this translation 
that the writer has employed in puttmg together these notes. 

A large number of cottons, many of them new and certainly economically 
valuable, are described from Mexico, Guatemala, and Colombia. These have 
been found to differ both physiologically and morphologically from the ordinary 
cultivated Uplands and Sea Islands. The author stresses their adaptability 
to abundant moisture conditions or to drought, and points out that certain hill 
forms are probably resistant to low temperatures. He says: “ The further study 
of them, together with many other tropical and sub-tropical forms, will im- 
doubtedly disclose many extraordinarily valuable physiological hereditary 
characters which will be widely used in creating new forms.’* 

The cottons found fell into two main groups, which are r^aided as belonging 
to two Linnsean species. 

1. The South American group (G, haHxidense L.). 

2. The Central American group (G. hirsutum L.). 

The former group includes the perennial Kidney cottons and the Peruvian 
Marie Galante types, as well as Sea Island and Egyptian, while the latter group 
includes the large assemblage of Bourbon cottons, Egyptian Hmdi, and the 
Uplands. While we may accept the South American group as a sin^ spedes. 
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it ia not BO oiear that the Central American group of Bonrbona^ which eactanAa 
from Florida to Brazil, is to be merged in Upland (O. kirsiOum L.). 

The reviewer has oonaiderable experience of the genetics of the Botxrbon 
gionpi and has expressed the view that this group constitutes a separate spades 
(G. pwpurascens Poir). We may agree with the Russian workers that the Bourbcm 
group is closely allied genetically to Upland, since crosses between the two are 
fully fertile in both and F^. Our reasons for retaining the specific name 0. pur^ 
puramxns are mostly based on ecological considerations, though there is evidence 
that a number of factors present in the Bourbon group are absent from Upland. 

Thus the factor R^, for red plant body of Bourbon has proved to be identical 
with the red factor of Peruvian, while the red factor of Upland is a duplicate 
factor R.. Similarly there are difierenoes in the constitution of the two groups 
in regard to factors for chlorophyll deficiency. Morphologically the Boiurbon 
group differs also from the Upland in a good many well-marked characters. 

Perhaps the most interestmg physiological features of the tropical cottons 
observed are those connected with photoperiodism. As is well known through 
the researches of Allard and Gamer, certain plants require a long day to initiate 
a reproductive phase, others a short day. The reviewer found some years ago 
that the perennial cottons of the tropics refused to flower in a greenhouse in 
England, and the reason for this is now apparent through observations made 
in Turkestan. The author states: 

“ From the investigation of the materials it may be seen that the forms of the 
tropical belt show a marked adaptation to a short day, which is sufficiently 
inchoative of the fact that they are endemic for the Tropics. Only an incon¬ 
siderable part of the tropical forms is characterized by a long photoperiod. As 
these forms differ sharply by their morphological characters from the bulk of 
cottons, it is thought that they have been introduced into these regions in the 
very last historical period from more northern latitudes, chiefly from the United 
States and from West India. 

“ The study of the material collected was greatly complicated, not only by 
its vastneeses, but also by the fact that it consists chiefly of tropical forms adapted 
to a short day. However, by means of an artificially shortened day (first used 
on a small scale by G. S. Zaitzev) this difficulty could be overcome. 

“ Under the conditions of the long day connected with our latitudes of Tash¬ 
kent, an entirely abnormal behaviour of the tropical cotton plants can be observed. 
The reproductive phase is either much delayed or does not set in at all. The 
plant grows luxuriantly, reaching a great height, the limbs or vegetative branches 
are very numerous, while the fruiting branches sometimes do not appear at all 
before the frosts set in. All vegetative parts, especially leaves £tnd stipules, 
reach great dimensions and are abnormally strongly divided. The rankly 
growing leaf blade shows a vesicular surface, thus the whole aspect of the plant 
sharply differs from a normal one. To study the reproductive organs, the 
flowers, bolls, seeds and fibre, becomes impossible. 

“ When the same forms are grown under the conditions of a short (twelve 
hours) day, the behaviour of the plant entirely changes; the reproductive phase 
Bets in considerably earlier, the vegetative development of the plant is much leas, 
all vegetative organs being reduced in number and in dimensions. The height 
of the plant is less; the monopodial branches decrease in number and dimensiona, 
while the fruiting branches are formed early and at a low height.” 

By employing a shortened day the iWkestan workers have been able to 
induce the perennial cottons to flower in the sub-tropics and thereby to effect 
crosses with Upland varieties. The object of crossing is to render the great 
genetic diversity of the Central American cottons available for the improvement 
of Upland and Egyptian cottons. The author states: 
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** The Tidetal diversity and botonioal oomposition of the Central Amevioan 
oottons Is oi {profound interest for several reasons. 

” jPirstly, here is a oountry with a cotton cultivation of the greatest antiquity^ 
existing long before the dicKSOvery of America by Europeans. Moreover, in 
these regions we have the most ancient areas of the species O, hirsuJhm L. and 

bairbadenee L. 

“ These countries furnished the world with all that diversity of sdRs of 
Upland and Sea Island on which the cotton industry of the majority of countries 
of the Old and New Worlds is based. The varietal diversity of the ancient 
cultivations of the New World is far from exhausted, new sorts of Mexican origin 
are constantly being found, after which they receive general recognition and 
wide application— e.g,, Aoala, Durango, etc. 

“ For this reason it is essential to give serious attention to the study of the 
varietal wealth accumulated in these countries during a thousand years of cotton 
cultivation and breeding.*’ 

With this point of view every geneticist and cotton breeder will be in entire 
sympathy, and it is one which the present reviewer has frequently expressed, 
^e Russian botanists are the first to make a systematic exploration of the 
possibilities of the cottons of Central America. The cotton-growing industry 
will undoubtedly reap a rich reward.— G. Harland. 

617. Cheomosombs and Plant-Brebdtng. By C. D. Darlmgton, Ph.D., D.Sc., 
with a foreword by Sir Daniel Hall, K.C.B., F.R.S. (xiv + 112 pp., with twenty- 
five text figures. Macmillan and Co., Ltd., London, 1932. Price 7s. fid. net.) 
(Review.) In an admirable foreword which adds much to the value of the book. 
Sir Daniel Hall says that “ It has been Dr. Darlmgton’s purpose in the present 
book to set out the recent developments in the study of the chromosomes and to 
point out their bearing on the practice of plant breeding.” As the chief cytologist 
at the John Innes Horticultural Institution, Merton, Dr. Darlmgton is eminently 
fitted to describe the recent rapid advances that have been made in the important 
studies of the chromosomes. During the last five years his own original contribu¬ 
tions to these studies have been considerable and brilliant, as his recent large text¬ 
book on cytology clearly shows. The present small book on chromosomes is of a 
more popular and practical nature and is based on a series of articles that appeared 
in the Gardeners^ Chronicle m 1931. There are seventeen short chapters dealing 
with heredity, the cell and its nucleus, mitosis (cell-division), clones and apomuds 
(virgin birth), fertilization and haploidy, reduction or meiosis, Mendelism, qualities 
of chromosomes, variation, tetraploids with and without hybridization, polyploid 
species, breeding with polyploids, crossing polyploid species, sterility in polyploids, 
triploids, and lastly secondary polyploids, surely a feast of chromosomes for the 
plant breeder. 

At this time of day it is hardly necessary to emphasize the importance of 
a knowledge of the chromosomes to the practical cotton grower and breeder. 
It is now generally recognized that the fundamental basis of a good crop of 
good cotton is the production and selection of suitable varieties for difierent 
districts, and that the suitability of a variety depends entirely on the particular 
complex of genes and chromosomes that are carried in the cells of that variety. 
Dr. Darlington’s book will help growers to understand the mystery of how all 
this comes to be. He shows how every seedling plant arises from the coming 
together of a pollen nucleus of the father and an egg-nucleus of the mother, each 
carrying a set of chromosomes and genes peculiar to itself, which when oombined 
by fusion, determine the destiny of the plant, what it will be, what it will do, 
and how it will react to the conditions of life in its growth from the seed to the 
seeds. Without the chromosomes and their genes there would be no heredity 
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•nd no handing on oi oharactm £rom generation to generation, nor indeed tronM 
there be any growth at all, since this depends on the doubling of the oells by the 
ohromoaomes splitting in two and making new oelis. A striking proof of the 
impcntanoe of the chromosomes is given in Chapter VHI., where Darlington 
points out that in Datura and in Tomato it is possible to pick out the plants 
oaringng^ different extra chromosomes by simply looking at them and thdr 
extdMIhl characters without a microscopical examination of their chromosomes. 
Darlington shows how the presence of extra chromosomes over and above the 
normal sets in many cases causes loss of vigour and loss of fertility. He cites 
the case of the triploid Blenheim Orange Apple, which, although itself a good 
cropper and vigorous grower, produces seedlmgs with odd chromosomes which 
are consequently infertile and of weakly growth, so that the old rule of breeding 
from the best does not alwa 3 rs hold good. 

The important question of polyploidy is dealt with rather fully, and 
Dr. Darlington gives an interesting account of the fourteen new species and three 
new genera that have appeared in experimental cultures during the last decade. 
These include the ^gilops-Wheat (AegilUricum)^ the Wheat Rye (TriticdU), 
the Radish-Cabbage (Raphano-braasica), and the Turnip-Swede hybrids which 
have doubled their chromosome sets and become fertile new species or genera. 
He wisely advises all plant-breeders who have raised sterile hybrids to look out 
for the odd seed which will give them a new giant fertile polyploid race or 
species. In Chapter XII. Dr. Darlington gives a brief list of representative 
wild and cultivated diploid and polyploid species and subspecies of several 
genera, and the list includes two diploid cottons, Oossypium arboreum and 
O, indicum (Indian and Chinese cotton), and two polyploid cottons, 0. barbadenae 
and 0, hirsutum (American and Sea Island Cotton). Darlington grades the latter 
as tetraploids, although the basic number of chromosomes, thirteen, suggests 
secondary polyploidy. It is unfortunate for the Cotton Industry that so little 
is known about the chromosomes of the cotton species and varieties; so far only 
the chromosome numbers have been counted, and little attempt has been made 
to investigate either the morphology or the behaviour of the chromosomes in 
the different cultivated races. Recent research and Darlington’s book show the 
vital necessity of such research. 

In Chapter XIV. Dr. Darlington suggests that rapid improvement can be 
made by crossing polyploid species with the same chromosome number with one 
another. He thmks that they are more likely to be fertile than diploid hybrids, 
and the result will not depend so much on chance, since pol 3 ^ 1 oidy is there to start 
with. Judging by the numerous results already obtained in the hybridization of 
distinct tetraploid species of Rosa, Darlington’s view is no doubt correct. The 
reviewer has found, however, a groat deal of sterility in these hybrids, and losses of 
whole specific sets of chromosomes are a frequent occurrence, as well as other trans¬ 
mutations in the form of translocations by which means the specific sets have be¬ 
come considerably changed in their gene content, as in the Pernetmna Roses, which 
are derived from four distinct diploid species, but remain definitely tetraploid. 

Chapter XV. deals with the advantages and disadvantages of triploids in 
plant breeding. Darlington shows that most triploids have arisen accidentally 
under cultivation by the crossing of an unreduced germ-cell with a normal reduced 
one, thus giving them an odd set of unbalanced chromosomes, which causes the 
plant to be highly sterile. On the average these triploids produce balanced 
chromoBomes in their germ-cells, making them fertile, only once in over a himdred 
times. Many of the triploids are, however, of great value in cultivation, since they 
can be propagated by other means than seeds, as in the Japanese ornamental 
cherries, tulips, daffodils and roses. Most of the best varieties of garden hyacinths 
are triploids with larger bulbs and flowers, and many of the best apples, such 
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•i Seedling* Blenheim Orange* Wanier’s Kmg and Ribeton ace 

aiao triploidB. In oonolmdon Dr. Darlington shows how* in various ways* a study 
oi the ohrooaosomes helps the breeder in the selection of the parents for his matings* 
and his little book will be a welcome addition to the library of the practical plant 
breeder who wishes to keep himself abreast of the times in these rapid days when 
it is difficult even for the expert geneticist to keep in touch with the latest dis* 
ooveries. ^ 

The book is well printed and produced* with excellent figures, and the price 
is moderate.— O, 0. Hurst, 

61B. Cotton Improvement throttoh Type Selection* with Special Eefer- 
EKOE to the Acala VARIETY. By O. F. Cook. (Tech, BuU, U.S, Dept Agr,, 
1932* No. 302. From Plant Breeding Abstracts, 11, 4 , 1932, p. 197.) The author 
emphasizes the fact that while, in animal breeding* the main concern is with the 
individual* in plcmts that concern is with bulk. Commercialism is unlikely to 
produce adequate supplies of good seed in the cotton industry; it tends towards 
the introduction of too many varieties, while what is required is the mamtenanoe 
of existing superior varieties. He concludes that seed improvement is essentially 
a community undertaking. The adaptability of a variety* defined as the retention 
of productivity under a wide range of conditions, becomes, thus, as important 
a character as uniformity, while selection should be a means of preventing deteri¬ 
oration rather than a means of improvement. Too frequently in the past selection 
has concentrated on novelty* and since diversity rather than uniformity seems 
to be inherent in all natural species* such selection has proved a blind road. 

Four systems of selection are recognized; mass,individual,progeny, and type; 
a combination of the two latter is required for maintenance of uniformity with 
adaptability. Difficulty arises in the determination of type for selection, and 
the system of score cards has not given proved results. Fortunately variations 
are normally symphanic (occur* that is, in conjunction), and ofi forms can 
be identified by more than one character. Too severe a selection with limitation 
of the number of progeny rows is likely to eliminate the adaptability which has 
been shown to be a desirable and possible accompaniment of uniformity* and for 
full maintenance of type it is necessary to maintain groups of progenies in 
different regions covering the range of conditions for commercial growth. 

Illustrations of the application of the methods of selection here advocated 
are given by somewhat detailed reference to Acala cotton, particularly in its 
reaction to response to varying environmental conditions and conditions of stress. 

619. On International Co-operation of Selectionists in Tropical 
Countries. By 0. Posthumus. (BuU, Assoc, Intemat Si'lectionnewrs Plantes, 
4 * 1931, p. 226. From Plant Breeding Abstracts, 11* 4 * 1932, p. 172.) The 
international relations between plant breeders, stopped by the war* have been 
renewed in the tropics by a number of organizations concerned with the problems 
connected with tropical crops. These are independent of similar organizations 
in the temperate zones. The hope is expressed that the International Associa¬ 
tion of Plant Breeders may establish contact with these other associations* and 
80 prove itself a truly international organization. 

680. Zweitbr Turkisoher Pflanzenzuchterkonorbss vom 20-28 Fsbruar* 
1932. (The second Turkish Plant Breeding Congress* February* 1932.) By 
F. Christiansen-Weniger. (Der Zuchter, 4 , 1932* p. 110. From Plant Breeding 
Abstracts, 11* 4 * 1932* p. 172.) A brief account of the organization of the plant 
breeding work in Turkey. 

681. Work of the Cyto-Anatomioal Laboratory of N.I.KH.I. nuRnsra 
THE QhowxxfQ Period of 1930. By P. Batanov. (Bull, Sd, Bes. Oott. InsL 

IX. 4 28 
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Ttuhkeni^ 5, 1990, p. 7. Ffom Plan; Breeding Ahetraete, 11, 4, 1982, p. 197*) 
Ono of the first studies was the full history of the oottcm plant ftom germination 
to maturity. The first stage in this was the study of the chromosomal apparatus. 
Seven Old World species were found all to have twenty-six diploid chromosomes; 
these were Chssypium Btochaii, 0. arhoreumy 0, Nanking, G, cbtwifoUum, G, 
hef^fOiCeim, 0, abisainicum, and G, intermedium; whilst seven New World species 
hadHifty-two: G, puTiciabum, G. hireutum, G. Palmeri, G. peruvianum, G, mesi- 
eawum, G. pu/rpuraacene, and G. hatbadenae, 

A detailed examination was made of the morphology of the chromosomes in 
the various species. Clear differences were evident, chromosomes with equal 
and unequal arms, divided and undivided arms, and with or without satellites, 
being observed, as well as differences in size of the respective arms and of the 
satellites. The karyotype for each species and its component varieties is now 
under investigation. 

The microsporogenesis was studied in representatives of the twenty-six and 
fifty-two chromosome groups, the size of bud in which it was taking place was 
determined; for this the stages reached by all the buds on a whole sympodium 
were determined. The process of microsporogenesis is described for the variety 
Navrotskii of G, hiratUum, 

A detailed study of the embryo sac development was also made, and the 
development is described for G, kerbaceum. In many cases more than one embryo 
sac arose in one ovule, but only one of these finally developed. The whole 
development is extremely complicated. A detailed knowledge of the develop¬ 
ment of the female gametes is necessary for the study of the question of boll 
shedding and the production of artificial mutations. In connection with the 
latter, the correspondence between external and internal phases is being studied. 

Cytological examinations were made on the following interspecific hybrids; 
G. herhaceumxG, hirautum; (G, herhaceumxG. Nanking) x{G, hirautumxG. 
harbadense — i,e., representatives of all four sub-groups; G. hirautumxG, bar^ 
badenae —a valuable cross for the use m practice of the first generation hybrid; 
G. barbadenae x G, herbaceum; G, arboreum x G. barbadenae. These were aU 
crosses which have proved to be of extreme interest at the Tashkent station. 

G, peruvianum in the reduction division displayed many phenomena charac¬ 
teristic of a hybrid—auxiliary spindles, lagging chromosomes—and half the 
chromosomes coloured more strongly with hematoxylin than the other half. 
This question will be investigated further. 

022. Hybrid Cotton Plant: Cytology. By J. Szymanek. (Ccrmpt Bend,, 
194, 1932, p. 1011. Abstr. from 8umm, of Curr, Lit,, xii., 9, 1932, p. 274.) 
Chromosome numbers obtamed in cytological studies of G. arboreum-aanguineum, 
G. vitifolium, G, punctatum, and hybrids between the two latter and G. herbaceum^ 
indicum, are given, and the practical utility of the hybrids is briefly discussed. 

028. Review op Litbratubb on the Genetics op Cotton. By E. K. Emme. 
(In Russian.) (BvU, Appl, Bot, Genet, and Plant-Breed,, v., 20, p. 129. Leningrad, 
1931. Erom Plant Breeding Abatracta, 11, 4, 1932, p. 196.) A rather complete 
bibliographical survey of cotton genetics in all countries. 

FIBBE, YABN, SPINNING, WEAVING, ETC. 

024. The Lanoashirb Textile Industry. (John Worrall, Ltd., Oldham, 
15s. post free; abroad, 17s. Abstr. from Text, Bee,, L., 590, 1932, p. 80.) 
The forty-second annual edition of this invaluable book, which contains fully 
indexed and classified particulars of all cotton, wool, silk and rayon spinners, 
manufacturers, bleachers, dyers, finishers, and all other branches of tbs industry 



NOTES ON CURBENT LITERATURE 


m 

using poTT^. The 1932 edition, which has bdoi completely revised, contains 
two new features. The first is the special article on p. 27, which gives a retro¬ 
spective view of conditions in the industry since the last issue was published, and 
second is the special supplement on p. 77, dealing principally with the new 
machinery, accessories, improvements, etc., recently introduced by many of the 
firms represented in the advertisement columns. There is, in addition, a list of 
cotton fabrics, and the firms engaged in their manufacture, as well as alphabetical 
lists of mill managers, secretaries, and salesmen. 

$25. Fibeb Sections: Peeparation. By J. Kisser. (Faserforschung, 9, 
1932, p. 239. Abstr. from Summ. of Curt, Lit, xii., 9, 1932, p. 270.) The 
preparation of sections and the various imbeddmg materials available are dis¬ 
cussed. Imbedding in paraffin is satisfactory for most general studies of fibres. 
For the preparation of very thin sections for the study of the fine structure and 
also for the preparations of sections of yams and fabrics, imbedding in ceUoidin- 
paraffin is recommended. 

686. Staple Fibre-Cutting Apparatus. By J. L. Rushton and W. Hartley. 
(Bolton. E.P. 367,836 of 24/11/1930. Abstr. from Summ. of Curr. Lit, xii., 
12> 1932, p. 336.) Apparatus for producing staple fibre from threads or filaments 
is describe, in which the thread is continuously fed in the direction of its length, 
and the end is cut whilst under the action of centrifugal force. 

627. Fundamental Textile Research and the Microscope. By E. R. 
Schwarz. {Amer. Dyes Rept., 21, 1932, p. 69. Abstr. from J. of Text Inst., 
xxiii., 6, 1932, A282.) A general survey of textile microscopy and its develop¬ 
ment, with particular reference to the Rheinberg method of differential illumina¬ 
tion, stereoscopic effects, the action of chemicals on textiles, the determination 
of fibre density, spinning quality and yam structure, and the use of ultra-violet 
and polarized light. 

628. Textile Magnifier. By C. Zeiss. (Instr. World, 4, 1932, p. 181. Abstr. 
from J. of Text Inst, xxiii., 5, 1932, A281.) This comprises a metal sphere in 
the top of which is mounted a X 0 aplanatic magnifier givmg a perfectly flat field, 
free from colour. The magnifier can be focussed by moans of a helical screw 
mount. The inside of the sphere has a reflecting surface which serves to con¬ 
centrate the light from an opal bulb lamp on to the surface under examination. 
This illumination is intense, homogeneous, and practically shewlowless, so that 
the magnifier is available for examining very coarse materials as well as those 
of exceedmgly fine texture. If a filament lamp with clear bulb is used in place 
of the opal bulb, light can be thrown on to the material in different directions 
by simply rotating the lamp fitting in its housing. In this way greater detail 
can be detected in fine structure than with the ordinary shadowless illumination. 

[Cf. Abstr. 610). 

629. Textiles: Testing. Federal Specifications Board, U.S.A. {Text. World, 
81« 1932. Abstr. from Jour, of Text Inst, xxiii., 6, 1932, A336.) Gives the 
proposed standard methods for Government purposes for determining moisture 
content, “ wool content, total size and filling, breaking load by the grab and by 
the strip methods, fastness to laundering. In cases of disputes, physical tests 
are to be done on material conditioned at 66 per cent. RH and 70"^ F. 

680. Textile Testing Apparatus. By A. Viramont. (Revue Text., 80, 1932. 
Abstr. from Jour, of Text Inst, xxiii., 6, 1932, A333.) A review of apparatus 
for measuring the strength and elasticity of textile fibres. 

681. The TBSTiNa of Textiles—with Special Reference to the Investiga¬ 
tion OF Defects in Yarns and Fabrics. By W. E. Bang. (Abstr. from 
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Jour, of TeHL JnH., zziii., 8, 1932» p. 102.) The snbjeot is dealt with under the 
following heads: Types of testing; Necessity for textile investigator; Poblio and 
private testing authorities; Settlement of disputes; Testing of teztilee; Methods 
of testing; Investigations of defects in fabrics. 

622. Txxtilb Fabrics: Durability. (1) Serivalor Laboratory. {TexUihe^ 
rkhte, 18,1932, p. 188.) (2) By A. Bosenzweig. (Text. World, 81, 1932, p. 1686. 
Abstr. from 8umm. of Curt. Lit., xii., 10, 1932, p. 299.) (1) It is argued that 
breaking length is an erroneous conception which bears no relationship to actual 
strength, and that actual strength has no significance in relation to durability. 
Some results obtained with a “ Tritometer ” are recorded and discussed, but no 
description is given of the apparatus. The test consists in determining the time 
taken to wear a hole of constant size in a test piece by rubbing it with a constant 
rough surface, the pressure and speed of rubbing l^ing capable of regulation. 
The relative quality of the common fibres is given as: rayon 0*03, silk 0*16, 
wool 1, linen 1*9, cotton 4*3. The absolute durability of fabrics of square weave 
and 100 g./sq. m. weight, expressed in d&ys, each day representing sixteen hours* 
wear by a civilian, is given, for the present optimum in each class, as: rayon 11, 
silk 50, wool 300, linen 560, cotton 1,300. The optimum is the highest value 
obtained with the tritometer in tests of a large number of cloths of the same 
weight selected as the most frequently occurring weight from the best cloths of 
past years. 

(2) Bosenzweig, of the Serivalor Laboratory, covers the same ground, but 
gives illustrations of wear testers. 

688. Cotton: Nitration. By 0. Ansel and S. S. Wong. (Chem. Aba., 26, 1932, 
p. 1436. Abstr. from 8umm. of Cun. Lit., xii., 10, 1932, p. 286.) Nitration of 
various cottons gave different yields of nitrocellulose depending upon the cotton 
used. The average yields were: pure cotton linters 165*4, Ningpo cotton 155*6, 
Cantonese cotton 149*0, and purified cotton rags 145*4 per cent. The data show 
that it is more economical to use the cheaper grades of cotton for the preparation 
of nitrocellulose. 

684. pH Control and its Applications. By C. E. Mullin. (Abstr. from Text. 
Bee., vol. 1., Nos. 591 and 592, 1932, pp. 63 and 53.) An explanation of the 
meaning of hydrogen ion concentration control, and a few of its applications in 
the textile industry. 

686. The Oxidation by Gaseous Oxygen op Cotton impregnated with 
Sodium Hydroxide Solution. By G. F. Davidson. (J. of Text. Inat., xxiii., 
6, 1932, T96.) 

688. Bapid Methods op detecting “ Damage ’* in Cotton and Wool. By 
A. J. Hall. (Amer. Dyea Bept., 21, 1932. Abstr. from Jour, of Text. Inat., xxiii. 
6 , 1932, A333.) Injury to cotton fibres may be detected by means of the swelling 
test (Fleming and Thaysen) and by the Congo Bed test (Bright.) 

687. Textile Materials: Waterproofing. By W. W. Triggs, London. 
(Besinous Products and Chemical Co., Philadelphia, U.S.A. E.P. 365,038 of 
1 /10/1930. Abstr. from Jour, of Text. Inst., xxiii., 6, 1932, A328.) The heavy 
metal salts of organic keto-aoi^ derived from petroleum and polybasio acid 
anhydrides are soluble in toluene, hot turpentine, and drying oils, and may be 
used as waterproofing agents for textiles. 

688. Textiles: WATERPROOPiNa. By D. M. Martin. (Amer. Dyea. Bep., 81, 
1932. Abstr. from Jour, of Text. Inai., xxiii., 8,1932, A325.) A report of a dis* 
oussion of the development and present-day methods of waterproofing textile 
materials. Several references are made to experiments with rubber latex. 
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6M. OOTTOK: BuBAOHma axtd Drxma. By B. Lev6. (TIBA, 10, 1032, pp. 21 
and 121. Ab«tr. from J. of Text, Inat,, xxiii., 0, 1932, A267.) Methods of 
bleaching and dyeing cotton in the form of raw cotton, card slivers, hanks, 
bobbinB, spools, warps and cloth are reviewed, and the advantages and dis¬ 
advantages of treatment at the different stages are discussed. 

640. NbwUsbs FOB CJoTTON. (Abstr. from Text. Weekly^ ix., 281,1932, p. 625.) 
Dost bags for vacuum cleaners, cotton ffUmg for mattresses, msulatmg material 
using cotton, are among the new uses suggested. 

641. A Nbw Use foe Cotton. (Text, Bee,, vol. L, No. 591, 1932, p. 87.) 
Another new use for cotton is reported by the Cotton Textile Institute following 
prolonged experiments by R. J. Colvin, of Buffalo, New York, m perfecting 
a moisture-proof, fabric-surfaced wood veneer adaptable for bridge table tops 
and various other pieces of furmture. The cotton fabrics, after bemg dust^ 
with powdered crucible resin, are applied to the wood veneer m a special press 
60 feet long under a high temperature {pressure of more than 300 lb per square 
inch. The resin, melted on the surface of the gaily prmted cotton matenals, is 
oolourless, and forms a protecting ooatmg that is permanently impervious to 
water or other liquids. This novel material is also practical for soda fountam 
tops, restaurant booth furmture, as well as wall panellmgs. 

642. Repobt of the Departmental Committee on Dust in Card Rooms in 
THE Cotton Industry. (H M. Stat Off. Price Is. 6d. net. Abstr. from Int, 
CoU, BvU,, X., 88, 1932, p. 434 ) An exhaustive report dealmg with health con¬ 
ditions m the card rooms of English cotton mills, and the susceptibility of the 
operatives to respiratoiy diseases due to their constant inhalmg of dust whilst 
foUowmg their occupations. A number of recommendations were made by the 
Committee, which mcluded: The adoption of improved means of extractmg dust 
in raw cotton, the provision of respirators, institution of a medical exammation, 
further exploration of the new avenue of research opened up by the discovery of 
histamine in cotton dust, introduction of artiffoial humidity mto the air of the 
card room, the use of all-metal card clothmg, the extended use of the Crighton 
opener, etc. 

648. Cotton Gybator Lummus Cotton Gin Co. (Text, World, 81, 1932. 
Abstr. from 8umm of Curr. L%t., xu., 9,1932, p. 260.) The new Gyrator combmes 
the opening, cleaning, mixing, and conveymg of raw cotton, emplo 3 ring what 
IS called the “ gyrator ” principle of oleanmg cotton. It can be equipped with 
suitable bottom openings and used as a distributor over the hoppers of several 
Imes of scutchers, or an inclined section of the machme can be used to elevate 
and convey the raw stock so as to replace the lattice apron, condenser, and fan. 
The machine itself consists primarily of three oonnectmg rods which are supported 
and driven by crank shafts with crank pins 120 degrees apart and revolving m 
a long rectangular housmg. Attached to each connecting rod is a senes of 
staggered spnng-steel fingers which propel the stock over a long section of gnd 
bars. These fingers have a gyratory movement which causes them to penetrate 
the cotton as they move downward and forward, thus throwing the cotton agamst 
and along the grids a few mches at every stroke. This contmuous whipping 
action opens the cotton, but is said not to cause curling, twisting, or stringing 
of the fibres regardless of the length of the machine. Trash drops through the 
grid bars as the stock passes through the machme, and as there are said to be no 
air ouxrents in the Gyrator, the l^t trash is not held m suspension with the 
cotton. The capacity of the machine for maximum efficiency is between 1,500 
and 1,800 lb. of cotton per hour. Power consumption is small, being a maximum 
of one-half horse power for each 10 ft section of the Gyrator. The m a x imu m 
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speed of the maohine is about 150 strokes per minute, but slower speeds tmdke 
possible a more th(ux>ugh cleaning of the stock. 

6M. Highly Gompbessbd Ck>TTOK: Opbbikg. Textile Operating ExecutiTes 
of Georgia. {Cotton, U,S.A 96,4,1932, p. 38. Abstr. from Sunrn. of Curr» Lk,, 
xii., 12, 1932, p. 337.) High density cotton is difficult to handle. In some 
mills the bales are allowed to expand for at least twenty-four hours after the 
ties are removed before the cotton is fed to the machines. In other mills it is 
considered that the cotton does not expand satisfactorily when left in this way, 
and it is found that high density cotton must be put through a preliminaiy opening 
before being fed on to the regular lattice opener. It is suggested that mills 
should refuse to accept high density cotton. 

046. Cotton Opening and Carding Machines: Improvements. By K. W. 
Muhlen. {Spinn, u. Web,, 60, Nos. 8 and 0, 1932. Abstr. from 8umm, of Curr, 
Lit,, xii., 9,1932, p. 260.) Various Continental improvements in the constraction 
and setting of cotton opening and carding machines are reviewed, and the most 
suitable speeds are indicated. 

646. Cotton Mills: Modernization. By C. L. Emerson. {Cotton, U.8.A,, 96> 
1932, p. 44. Abstr. from 8umm, of Curr, Lit,, xii., 8, 1932, p. 256.) The scrap¬ 
ping of obsolete textile machinery is recommended. A reduction of capacity in 
this way would be a cure for over-production and would reduce maintenance costs 
and permit better arrangement of the remaining machmery in individual mills. 
A scheme is suggested for the inspection of cotton mill equipment, and an agree¬ 
ment on the part of the mills to scrap parts of their equipment according to the 
results of the inspection. The machinery would be judged according to date of 
manufacture, amount of operation it had sustamed, and present condition. It 
is considered that the adoption of the scheme would tend to stabilize prices and 
guarantee profit. 

647. Eleotrifioation in the Textile Industry. {8ci, Abs,, B36, 1932, 
p. 126. Abstr. from Jour, of Text. lust., xxiii., 6, 1932, A341.) Modem practice 
is described in the electric ^ivmg of textile mill machinery—^preparation, spin¬ 
ning, and weaving machinery. The requirements of certain drives are given 
in detail. Descriptions of the usual drives adopted for the various kinds of 
machines are given, with typical figures of the motor sizes commonly used. 
The dnve requirements of spinning machinery for yarns other than cotton do not 
differ materially, with the exception of artificial silk, which is considered separ¬ 
ately. The difficulties of loom operation and the different drives adopted to meet 
weaving conditions economically are briefly explained. 

648. Casablanoas High Draft System: Application in Mule Spinning. 
{Text, Mfr,, 68, 1932, p. 102. Abstr. from Jour, of Text. Inst,, xxiii., 6, 1932, 
A308.) The Casablancas tape system is claimed to be the most suitable for 
mule spinnmg. The advantages gained from its application are discussed, and 
a table is given showmg the economies effected by conversion to high-draft 
spinning. A saving of 7d. per lb. of yam spun is possible without decrease in 
quality of the product. 

649. Application of Different Systems of High Draft Spinning to Mixings 
OF Indian Cottons. By R. P. Richardson and N. Ahmad. {Tech. Bull., 
Ser. A, No, 19, lud. Cent. Cott Comm., 1932.) Describes the results of tests 
carried out on mixings of two Indian cottons, Cambodia Co. 1 (295) and C. P. 
(Wun), using three different systems of high draft spinning and the ordinary 
system. A short description of the mechanical construction of each system ^ 
givpn. 
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Tke following are the main oonolnaionB drawn from the experimente: 

(1) Within the range of cottons and maohinery used in the experiments, 
twist as an aid for reducing yam breakages in the ring frame is most effective 
when short>Btaple cottons are spun on the ordinary system, and least so when 
comparatively long-staple cottons are spun on any of the three high draft systems. 

There is a large decrease in the number of yam breakages as the quality 
of mixing improves. This shows one of the advantages of using a mixing of good 
quality, as with fewer breakages the number of ring piecers required to look after 
the frames would be correspondingly less. 

(3) There is no apparent relationship between count and number of neps per 
yard-length of yam, nor does the mode of spinning make any appreciable difference 
to the latter. 

(4) Almost invariably yams spun on the high draft systems are more even 
than those spim on the ordinary system. 

(6) In every case the three high draft systems have given stronger yams 
than the ordinary system. This suggests two economically advantageous wa 3 rB 
of employing a high draft system: (i.) using mixings of an inferior quality, but 
obtaining yams of the same quality as with the ordinary system; (ii.) using 
mixings of the same quality, but obtaining yams of superior quality. 

[Of. Abstr. 612.] 

660. Automatio Looms: Lobhioation. By J. Beh. {Rev. FiL et Ties., 17, 
1932, pp. 26 and 91. Abstr. from J. of Text. Inst., xxiii., 6, 1932, A256.) The 
selection of materials, apparatus, and personnel for the lubrication of automatic 
looms is discussed, and a suitable programme is given. 

661. Automatic Looms: Efficiency. By W. A. Hanton. {Text. Weekly, 9, 
1932. Abstr. from Summ. of Curr. Lit., xii., 11, 1932, p. 315.) A detailed 
criticism is offered of the report on the weaving experiments of the Lancashire 
Cotton Corporation under the following heads: (1) Coatings. —Some errors are 
pointed out. The automatic looms have not been run under the most economical 
conditions, and the costs are probably high compared with the plain looms. 
The labour required is discussed. (2) The Behaviour of the Looms. —^Automatic 
looms give a cloth of slightly better quality than Lancashire looms. The relative 
merits of the various looms with reference to let-off motions, constancy of cloth 
particulars, waste, and the changing of “ sorts ” are discussed, and the necessity 
for careful preparation of the warps is pointed out. (3) Condttsions .—^The 
** more-looms-per-weaver ” system is dealt with, and estimates are made of the 
time spent by the weaver on various operations. 

662. Toyoda Loom Shuttle Changing Mechanism. Platt Bros, and Co., Ltd. 
(Oldham), and K. Toyoda (Nagoya, Japan). (E.P. 369,970 of 24/12/30. Abstr. 
from Summ. of Curr, Lit., xii., 10, 1932, p. 294.) Details are given of improved 
shuttle-changing mechanism for automatic looms, of the kind in which shuttles 
are pushed from a magazine into a shuttle box, and are made to push other 
shuttles out of the box. 

668. Mobb Looms System: Costs. By H. Richter. {Kunstseide, 14, 1932, 
p. 124. Abstr. from Summ. of Curr. Lit., xii., 10,1932, p. 311.) It is pointed out 
that in determinations of the savings ef^ted by increasing the number of looms 
per weaver, the influence of the fixed costs is frequently overlooked. The relation 
of fixed costs to wages is discussed, and the factors limiting the increase in the 
number of looms per weaver are outlined. An equation is deduced for the 
reduction in total cost of production for an increase in the number of looms per 
weaver. An example is worked out. The loom efficiency is an important factor 
in such calculations. 
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CM. Qkmmoaxm Loom. By 0. ShimweU. (E.P. d69,6M of Id/I/IML AtaCr. 
from Bwmm. of Cv/rr. LU,, xii., 10 > 1932, p. 294.) In looms of the t;^ in whidb the 
weft threads are drawn into the warp in loop form from opposite sides of the loom 
by weft carriers, each complete loop of weft drawn out at one side of the warp 
serves for one weft thread when drawn into the warp, but two successive complete 
loops (at one side of the warp), which form two wd[t threads in the warp, form 
also a loop in the fabric with the closed end in the cloth selvedge at one side of 
the cloth, and the two free ends at the other selvedge, one free end being within 
a loop formed by a pair of weft threads drawn into the cloth from the other side, 
and the other between two such loops. The invention further comprises drawing 
the weft threads into loops adjacent to and alongside opposite sides of the sheet 
of warp threads, gripping the ends of the loop, releasing one end and carrying 
the looped weft thread into the warp at a point adjacent to the means for gripping 
the ends of the loop. The patent includes improved means for the production 
of the loops of weft and for controlling the loops and their ends during trans¬ 
ference into the warp. 

C56. Waep Tensioning Device. By B. Cotton (Haslingden). (E.P. 371,083 
of 13/2/1931. Abstr. from Bumm, ofCurr, lAt.^ xii., 11 , 1932, p. 317.) In order 
to obtain the ideal timing' conditions of the picking, shedding, and slay move¬ 
ments of a loom, to ensure the production of plain cloth having a good cover, and 
to facilitate the insertion of the weft in heavily picked cloths, an oscillating 
lease rod or control bar which is lifted for one beat-up and lowered for the next 
beat-up to vary the tension on the alternate lines of warp is given a dwell in 
its central position equal to and coincident with the dwell of the healds when the 
shed is open. The oscillating lease rod is operated by a cam geared to revolve 
once for every two beats up of the slay, and provided with concentric portions 
which will allow the lease rod to rest or dwell in its central position at two points 
in each revolution. 

656. Shuttlblbss Loom Weft Tensioning Device. Gledhill Weaving Machine 
Co., Ltd. (Huddersfield), and W. GledhiU. (E.P. 371,166 of 9/4/31. Abstr. 
from Bumm, of Curr, Lit,, xii., 11 , 1932, p. 317.) In looms employing stationaxy 
weft supplies, of the type in which the weft is gripped at one side of the loom 
and carried part way across the shed by one horizontally moving member and 
is there taken possession of by a second horizontally moving gripper which 
completes the laying of the pick, the weft is passed between the weft-inserting 
member and the source of weft supply, through a tension member rotatable 
about an axis, and having two engaging points offset at diametrically opposite 
points from the axis, the tension member engaging the weft and being connected 
with operating means whereby it is turned in one direction as the lay approaches 
front centre, to cause one engaging point to tension the weft, and in the opposite 
direction as the lay approaches back centre, to cause the other engaging point to 
tension the weft. 

667 . Weaving Shed: Management. {Text, World, 81 , 1932, p. 1996. Abstr. 
from Jour, of Text, Inst,, xxiii., 6, 1932, A314.) The writer discusses the con¬ 
ditions in a cotton mill in which the efficiency is maintained a little higher than 
the average by careful attention to details rather than by any particular settings 
of loom mechanisms. Brakes are checked and adjusted regularly, and at stop¬ 
ping time the weavers stop the looms by the fingers of the warp stop motion 
instead of using the shipper handles. Belts are kept tight and are cleaned weekly 
and shuttles are examined regularly. The frietkm is set a little closer, and the 
pick a bit early, and the looms have been speeded up. 
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•N. WiAvnro Sno Noibb: PBBVEimoK. By H. Schlomer. (TexliXbenckhf 
]i|> 1^812. Abstr. from Jmr. of Text. Inst., xxiii., 6, 1932, A314.) The author 
<}fro!i66es the systematio investigation and prevention of noise in weaving sheds> 
giving an analysis of various causes. 

LEGISLATION. 

659. Australia. Cotton Indtistries Bounty Act, 1930. Statutory Buka, 1932, 
No. 49 of May 16,1932, provide for the examination of claimants, etc., on oath. 

660. Cotton Industries Bounty Act, 1932, dated May 28, 1932, amends the Act 
of 1930 in regard to the total amount of bounty, specification of bounties, and 
rates of boimty. 

661. Nigsbia. Regulations (No. 2 of January 11, 1932) amend Regulations 
11, 15,19 and 25 of the Cotton Export Regulations, 1926 (No. 37 of 1926). 

668. TANGAmriKA Tbbritoby. The Cotton Rides, 1931. Government Notice 
No. 84 (April 23, 1931), deals with the following: Seed for distribution; cotton 
cultivation; sale and purchase of cotton; ginneries; penalties. 

Cotton (Fees) Rules, 1931. Government Notice No. 85 (April 23, 1931) states 
the fees payable for the year ended March 31, 1932. GovernrnerU Notice No. 718 
(April 23, 1931) states the conditions necessary to the issue of ginnery licences. 

TRADE, CO-OPERATION, ETC. 

618. Rhmbbibs for the Crisis in the Cotton Industry. By R. Brasseur. 
(Int. Cott. BvU., X., 89, 1932, p. 310.) Deals with the following; Financial 
remedies, development of consumption, restriction of production, protectionism. 

664. CuBRBNOY Systems and Trade Restrictions in Connection with the 
World’s Cotton Industry. By G. Mylius. (Int. Cott. Bull., x., 89, 1932, 
p. 332.) 

665. The Repercussions op Currency Fluctuations aetd Trade Restric¬ 
tions upon the Future op the World’s Cotton Industry. By R. A. de la 
Baumelle. (Int. Cott. Bull., x., 89, 1932, p. 326.) 

666. Cotton Goods ; Excess Output Problem. (Times Trade and Eng. SuppU., 
May 21,1932.) Discusses the subject of colonial and foreign competition. 

667. Market Trend of World Textile Trade. By A. Niemeyer. (Text. 
Ree., 1., 690, 1932, p. 23.) A very readable article showing the trend of the 
textile market in Great Britain, France, Italy, Switzerland, Austria, Czecho¬ 
slovakia, Poland, United States, Japan, India, Australia. 

668. Raw Cotton: Consumption and Stocks. By J. A. Todd. (M/c. Guar. 
ComLt 84, 1932, p. 205.) An analysis is presented of the International Federa¬ 
tion’s figures for the last half-year, corrections being applied for the various 
bale weight units. The corrected figures show that the ratio of non-American 
to American cotton reached a peak of consumption of 94*5 per cent, in the early 
part of 1930, but has now fallen to 80*2 per cent. This recovery of American 
cotton is partly due to the excellence of the 1931 crop, but the last half-year’s 
consumption of 2,970 million lb. is still far below the 3,539 million lb. for the 
half-year preceding the financial crash in the U.S.A. 

668 . Lanoashibb or Japan ? By 0. E. Lane. (Crown Colonist, June, 1932, 
p. 301.) A challenging article dealing with British manufacturers’ shortcomings 
m regard to the export trade, in wMoh the author is careful to quote chapter 
and verse, and to supply actual figures in support of every statement he mal^ 
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87ft. CkyrroK Hottba A3fn> Wagss. (Tea^. Bee,, 1., ftftft, 1032, p. 21.) Points out 
the neoessity of reducing the costs of production in the cotton industry, and 
suggests the adoption, under certain conditions, of the znore-looms^per-weaTer 
system. 


MISCELLANEOUS. 

671. The Hseitage of Cotton: Tee Fibre of Two Worlds and Many Ages. 
By M. D. C. Crawford. (G. P. Putnam’s Sons, New York and London, 1031. 
Price 21s. From Plant Breeding Ahstracta, 11, 4, 1932, p. 217.) An account 
of the development of the use of cotton through the ages, in non-teohnioal language 
and with ample illustrations. Indications are given of how research in tech¬ 
nology has added to progress. 

672. ScjiENOB OF THE Year 1931: The Biological Sciences. By W. B. Brierley. 
(Reprint reed, from Dpt. of Mycology, Rothamsted Exp. Sta., 1932.) The usual 
readable account of the general progress of biological science during the year, 
given under the heads of Evolution and Genetics; Zoology; General Physiology; 
Botany; Microbiology and Disease. 

678. The International Institute of Agriculture: An Historical and 
Critioal Analysis of its Organization, Activities and Policies of Adminis¬ 
tration. By Asher Hobson, M.A. (Umv. Calif. Press, Berkeley, California, 
1931. These de doctoral et sciences politiques. Univ. de Geneve, No. 6.) 
The Institute owes its inception to David Lubin, a (Polish) Californian, who 
ultimately enlisted the sympathy and support of the Kmg of Italy—the reason 
why it is located in Rome. The book is a carefully thought out and reasoned 
discussion of the orgamzation and management of the place. The author sets 
out his reasons for the failure of the Institute, in his opinion, to become in any— 
even approximate—^manner the impartial authority of statistical and other 
reference for the agriculturist that its founder intended it to be. Some of 
these causes are stated by him to be: the lack or suppression of scientific ability 
amongst the staff, too great a diplomatic representation upon the Permanent 
Committee, the want of sufficient directmg authority by the head, too great a 
representation of one or two nations upon the staff, and general inability to 
execute properly even the existing programme, while continually seeking to 
extend it. The place is described as being altogether too amateurish: its re¬ 
cord inspires no confidence; its prestige is diminishmg; its abilities are questioned, 
and it is facing a crisis.” To those engaged in agricultural organization the book 
should prove an interesting study. 

674. North-Western Polytechnic. We have received a notice stating that 
evening courses in textiles—^including theoretical and practical studies of the 
chief textiles from the retail standpoint, store management, and salesmanship— 
will be held at the Polytechnic on Tuesdays and Wednesdays, at 7.30 p.m,, be¬ 
ginning September 27, 1932. 
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PERSONAL NOTES 

We much regret to announce the death of Mr. James Crinion, which ooouned 
on August 13 at his home. Union Street West, Oldham. Mr. Crinion had been 
a member of the Council of the Corporation since 1922. 

STUDENTSHIPS. 

The Studentships awarded last year to E. J. Butler, J. Marshall, E. J. M. 
Shearer, and N. M. Wight have been confirmed for a second year, and will be 
tenable at the Imperial College of Tropical Agriculture, Tnnidad. 

OFFICERS ON LEAVE. 

When an officer of a colonial Department of Agriculture (or of the allied 
departments of Irrigation, Transport, etc.) comes “ home ” on leave, he usually 
brings with him much information that may be of considerable value to similar 
officers in other colonies, or to the officers of the Empire Cotton Crowing Corpora¬ 
tion, who have to collect, collate, and use all possible information relatmg to 
cotton. The Corporation would consequently much appreciate the courtesy if 
Directors of Agriculture and others would be so kind as to inform them, in advance 
if possible, of the names, probable addresses, and approximate dates of arrival in 
England of officers coming on leave. This would give the Corporation the 
opportunity of getting into touch with these officers themselves, and of giving 
the latter the opportunity of meeting with one another. A further courtesy 
would be conferred if the officers themselves, upon arrival, would call at, or 
inform, the offices of the Empire Cotton Growing Corporation, which are at the 
comer of Millbank and Wood Street (entrance by the first door in Wood Street), 
immediately opposite the offices of the Crown Agents for the Colonies. 

At the date of writing, the followmg officers are on leave or will shortly be 
arriving in England from cotton-growing countries: 


Fiji 


.. Mr. R. W. Paine. 

Gold Coast 


.. Mr. G. C. Coull. 

Kenya Colony 


.. Mr. F. B. Butler. 

>> • • 


.. Mr. W. D. D. Jardine. 

»> • • 


.. Mr. C. D. Knight. 

»» • • 


,. Mr. W. G. Leckie. 

>> 


.. Mr. R. H. Le Pelley. 

99 • • 


.. Mr. A. C. Maher. 

99 * * 


.. Mr. H. Wolfe. 

Nigeria 


.. Mr. G. Bryce. 

99 * • 


.. Mr. E. T. Holmes. 

99 • • 


.. Mr. 1. E. James. 

99 * • 


.. Mr. B. G. Owen. 

99 • • 


.. Mr. J. W. R. Redder. 

99 • * 


.. Mr. S. D. Ross. 

>> * * 


.. Mr. A. F. W. Sheffield. 

99 


.. Mr. J. V. R. Smyth. 

Nyasaland 


.. Mr. E. Lawrence. 
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SknaLeoiie . 

Mr.llVittdiy. 

Tangan^HOka . 

.. Mr. L. B. Doughty. 

f$ • • • ♦ • • 

.. Mr. L. C. Edwards. 

f. 

.. Mr. A. S. Haarer. 

»» • • • • 

.. Mr. W. V. Harris. 

»» • • • • • • 

•. Mr. W. B. Hutchinson. 

f> • • • • • • 

.. Mr. F. B. Sanders. 

»• • • • • * • 

.. Mr. B. T. Ward, 

Uganda . 

.. Mr. C. E. J. Biggs. 

># • • • • • • 

.. Mr. C. W. L. Fishlook. 

>* •. .« .« 

.. Mr. W. S. Martin. 

>> • • • • • • 

.. Mr. G. W.Nye. 

»> • • 

.. Mr. B. W. Stuckey. 

West Indies (Leeward Is.) 

.. Mr. H. B. Pidduck. 

(Trinidad) 

.. Mr. J. de Verteuil. 

The following officers of the Corporation’s 
oountiy: 

staff abroad are on leave in this 

South Africa . 

.. Mr. 0. V. S. Heath. 

»» . . . . • . 

.. Mr. D. Macdonald. 

Sudan . 

.. Mr. T. Trought. 
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Gaseous Oxygen ” (Davidson), 344; 
“ Improvement through Type Selec¬ 
tion, with Special Reference to the 
Acala Variety ’ (Cook), 341, “ Inherit¬ 
ance of Seed Weight and Lint Index 
related to Hereditability of Lint 
Percentage in ” (Ware) 260, “ Inherit¬ 
ance of Vegetative and Physiological 
Characters in Cotton, and a Discussion 
of Further Questions related to the 
Genetics of Cotton ” (Emme), 260, 
“Moisture Relations” (Willis), 172, 
new uses for, 264, 346, “ New and Old 
World Cottons Fertility in Hybrids ” 
(Harland), 249, “Nitration” (Ansel 
and Wong), 344, oil spraying of, 83; 
“ ‘ Outside Growths * Consumption ” 
(Todd), 266, “Parthenogenesis m ** 
(Balasubramaniam), 248, “ Pollen 

Antagonism m ” (Eeamey), 336, “ The 
Power Unit as a Factor in Production 
Costs ” (Patrick), 326, “ Radiation 
Induced Variation in Somatic Changes 
Induced in O htratUum by X Raying 
Seeds ” (Horlaoher and Eillough), 164; 
“ Rapid Methods of Detectmg Damage 
m ” (Hall), 344, “ Research (Cotton) 
and Academic Phpios ” (Peirce), 262, 
“ Single Process Opening of ” (Coop), 
252, “Some Factors oonoenung 
Earlmess m ” (Ludwig), 169; “ Stap- 
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ling of** 26£| B to d y ol 

Ammonia and jNitrate Kitrogen 
1 . (HoUey ol.)* 324; ^Subsidi^ 
Miewods in the Br^ing and Scientific 
Inmti^tion of*' (Pankinak 248; 

** Wilt-Kesistant Strains and Wilt- 
Tolerant Strains in Arkansas ** (Ware 
ei al»)f 246; “ The World’s Position *’ 
(Todd), 266 

Cotton bale wrapping cloth, 86 
**Cotton Boll: Shedding” (Blagoyes- 
chenskyk 167 

Cotton Bollworm. See Heliothis obscileta 
under Pests; **Cotton Bollworm: Field 
Tests in ^xas of Insecticides for 
Control of *’ (Moreland and Bibby), 160 | 
** Cotton Breeding; Methodica of, used j 
at the Central Agr. Exp. Sta. and | 
Plant Breeding Sta. of Azerbaijan ” . 
(Yanusohevsky), 171 1 

Cotton cakes, 167 | 

^tton canvas: application in ship¬ 
building, 176 

Cotton caterpillars. See Pests 
Cotton colorimeter, 264 
Cotton companies, formation of, during 
cotton famine, 66 et seq, 

“ Cotton Crops ” (Todd), 308 
Cotton Experiment Station, St. Vincent, 
74,267 , 

Cotton fabrics: “Deterioration of. Ex- I 
posed on a Roof after Treatment with i 
Fishing-Net Preservatives ” (Atkins) ' 
172; fabrics research; Rpt., on. by Dpt. 
of ^i. and Indus. Research, 177; new 
uses for, in America, 176 
“ Cotton Facts,” 1931, 178 
“ Cotton Famine of 1861-1864 ” (Hender¬ 
son), 63 et aeq. 

Cotton fibres. See Fibres (cotton) 

Cotton flea hoppei. See Pests 
Cotton ginning. See Ginning of Cotton 
Cotton Ginning and Pressing Factories 
Act, India, 144, 222, 306 
Cotton goods: excess output problem, 349; 

imports into India, 307 
Cotton Gyrator, 346 

Cotton hair: “ Development of ” (Sako- 
schikofi and Korsheiuoksky), 335; 

“ Development and Elongation ” 
(Kerr), 167; “ Stricture ” (Haller), 173 
“ Cotton Harvesting Development to 
Date ” (Smith), 166 

Cotton Harvesting Machinery. See 
Picking Machinery { 

Cotton hours and wages, 360 I 

Cotton hybrids. See Hybrids (cotton) 

“ Cotton Industry in 1931 ” (Slater), 266; 

“ Remedies for Crisis in ” (Brasseur) 
849; “Currency Systems and Trade, 
Restrictions in Connection with 
World’s Cotton Industry” (Myhus), I 
349; “ Repercussion of Currency Flue- j 
tuations and Trade Restrictions upon 
the Future of ” (de la Baumelle), 349 
Cotton Leafworm. See Leaf worm under 
Pests 


**0ottcm Liiit: Aooxtnwy of 
Figures *’ (Quinby), lU; “ Paroentage 
of, in Distribute Plats of Cotton 
Varieties ” (Quinby and Stevens), 166 
“Cotton Materials: Frictional Properties 
of ” (Morrow), 178 

Cotton mills: America, 231; “Humidi¬ 
fication of ” (Willis), 173; moderniza¬ 
tion, 346; Rpt. of Committee on dust 
in card rooms, 346 

Cotton noctuid (Ohhridea obsoleta). See 
I Hdiothie obsoleta under Pests; “Ob¬ 
servations on, in Slavyansk District 
of the North Caucasian Region ” 
(^Dobrovolskii), 160 

“ Cotton Ovule: Pollen Tube Entry into *’ 
(Aiyangar), 170 
Cotton parachutes, 85 
“ Cotton Paradox, The ” (Federowk 252 
Cotton piece goo^: “ Exports to l^uth 
America ” (Slater), 266; “ Prices of 
Exports ” (Ellinger), 176 
Cotton plant: “ Accumulation of Matter 
by” (fil^oveschensky), 168; Applica¬ 
tion of l^ience to, 93; “ Biology of 
Thysanoptera in Reference to ” 
(MacGill), 163; “A Disease of, caused 
W Scleroiium rolfstt ” (Ezekiel and 
Q^ubenhaus), 333; “ Effects of High 
Soil Moisture and Lack of Soil Aeration 
upon Fruiting Behaviour of ” (Albert 
and Armstrong), 248; “ Effect of 
Mineral Fertilizers on ” (Chernov), 
153; “ Effect of Nitrogenous Fertilizers 
on” (Kharkov and Lyakhov), 164; 
“ Electrical Stimulation ” (Wysoisky), 
82; “ Farm Study of ” (Hubbard), 149; 

I “ Influence of Methods of Irrigation 

I on Yield” (Gelitzer). 326; “Leaf 

I Temperature of Wilted Cotton Plants ” 

(Ezekiel and Taubenhaus), 333; manur¬ 
ing, 153; “Manuring” (Mandruigin), 
77; “ Root Constriction of, in the San 
Joaquin Valley of California ” (Hub¬ 
bard), 248, “ ]^ot (Development of, as 
Related to Character of Growth and 
I Fruitfulness” (Eaton), 168; “Root 

I System: Exosmosis from” (Blagoves¬ 

chensky), 168; “Transpiration and 
I Water Requirement” (Meyer), 169; 

“ Vegetative Propagation ” (Vysozslty), 
236; “Water Relation to, in Man* 
ohuria,” I. (Terada and Yoshitake), 325 
“Cotton Plant (Hybrid): Cytology” 
(Szymanek), 342 

Cotton Pressing Factories in India: List of 
With Names and Addresses, 1931-32,223 
Cotton prices. See Prices 
“ Cotton Production and Price Records ” 
(Todd), 176 

‘ Cotton Propaganda ” (Schleioh), 266 
“ Cotton Roots: Injury by Acid * 
(Taubenhaus and Ezekiel), 384 
Cotton Research Station, Q>inidad, 249; 
“Memoirs of,” 268 

Cotton root-rot disease. See Root-rot 
under Diseases 
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fope (driTing): adviatages, 174; 
**Cotton Bones and Twines: Mann- 
faottire and Jrower Transmission by ** 
(Kenyon), 174 
Cotton seed. See Seed. 

Cottonseed bog (or dusty bug) (Orcycar- 
enu8 sp.). See Pests 
** Cotton Seed: Germination of, at Low 
Temperatures ** (Ludw^), 336; 

** Cotton Seed Defibrating Apparatus ** 
(Murdoch et al,), 236 
Cottonseed meal: as a cattle feed, 237 
Cottonseed oil, 237 

Cotton stalk cellulose: production, 337 
Cotton starches, 167 
Cotton statistics. See Statistics 
“ Cotton Stem Cuttings: Callusing of ** 
(Rea), 236 

“ Cotton Supply Association, 1867-1872 ” 
(Henderson), 132 et aeq. 

Cotton trade ; some suggestions for, 255 
“Cotton Trade and Industrial Lan¬ 
cashire, 1600-1780 ** (Wadsworth and 
Mann), 265 

“Cotton Trade Journal, 1930,” 75 
Cotton trade prices: efiects of sterling 
depreciation, 256 

Cotton Transport Act, India, 144, 222 
Cotton varieties. See Varieties of cotton 
“ Cotton Varieties under Various Con¬ 
ditions of Irrigation *’ (Varuntsian and 
Staroselskaja), 326 
Cotton veneer wall coverings, 264 
Cotton wilt. See Wilt under Diseases 
“Cotton Yarns: Determining Forms of 
Tendering in ” (Ellis), 265 
“ Cotton Year B )ok, 1932,” 265 
“Cottons: Acclimatization of, in New 
Areas ” (Harland), 285 et seq. 

“ Cottons of Mexico, Guatemala and 
Colombia ” (Mauer) (reviewed by 
S.C. Harland), 337 
C.P. No. 1 cotton, 305 
Crickets. See Pests 
Crinkled dwarf cotton, 258 
“Crisis in the Cotton Industry and the 
World’s Crisis ” (Siegfried), 256 
“ Crown Colonist,” 69 
“ ‘ Crumpled,’ A New Dominant in 
Asiatic Cottons produced by Com¬ 
plementary Factors ” (Hutchinson), 
268 

“Cultural Solutions: The Variation of 
the Oxygen Content of ” (Cannon), 236 
“ Culture et Commerce du Coton ” 
(Sparano), 231 

Cutworms. See Pests; “Cutworm: 

Control of” (Wilkinson), 161 
Cyprus, 144,146, 307, 308 
Cifrtcusanthacris tcUarica, See Locust 
(brown spotted) under Posts 
Oyrtoaia (or Club Leaf!. See Diseases 
“ Cyto-AtiatomicalLaDoratory,Tashkent, 
Work of, in 1930 ” (Baranov), 341 
“ D ” cotton, 71; “ D. 28 ” cotton, 70, 
226; “D. and P.L. 4” cotton, 246; 
“ D. and P.L. 6 ” cotton, 246 


DaauB pwUlua, See Pests 
Daudawa Seed Farm, 71 
Decimal System of Classification: Mem¬ 
orandum on the use of, 178 
Defihrating Apparatus (Murdoch and 
Br. Cot. Seed Products, Ltd.), 166, 236 
Delfos cotton, 151, 230 
Delinting cotton s^, 30 
Dept, of Scientific and Industrial Re¬ 
search, Rpt. of, 1930-31, 177 
“Derives de I’lndustrie du Coton dans 
1’Alimentation du B4tail: Tourteaux 
et Farmes de Coton ” (Leland et Heim 
de Balsac), 167, 237 
Dhollera cotton, 68 , 222, 305 
Dhulia cotton, 223 
Dibrachys cavus. See Parasites 
“ Die Jugendkrankbeiten der Baumwolle 
in der Turkei ” (Foisteneichner), 246 
“ Differentiation of the Epidermal Layer 
in Cotton Seed and its Relation to 
Ginning Outturn ” (Barritt), 126 et aeq, 
DilpognaSia ailicta. See Pests 
Diparopaia caatartea. See Red Bollworm 
under Pests 

Dipladia staining disease. See Diseases 
“ Directives de la Culture Cotonni^re 
en Afrique Occidentale Fran 9 aise ” 
(Forbes), 231 

Diseases: Control measures: China, 333; 
“ Cotton Diseases ” (Jaczewski), 166; 
“ Diseases on Egyptian Seed m Italian 
Somaliland,” 333; “Diseases of Cotton 
in Southern Rhodesia ” (Hopkins), 
109 et aeq.; “Further Notes on, in 
Peru” (Abbott), 247; “A List of, in 
Southern Rhodesia” (Hopkins)^ 332; 
“ A Preliminary Report on the Studies 
of Certain Diseases ” (Teng), 332; 
“ Virus Diseases of Plants and their 
Relationship with Insect Vectors ” 
(Smith), 166. Acremmiella, 117. 
Altemaria: Peru, 247; Southern 
Rhodesia, 116, 205. A» goaaypina in 
Southern Rhodesia, 110, 244. A, Ku- 
micola var. goaaypii n. var., 245. 
Altemaria leaf apoU 147. A, macro- 
spora * Nigeria, 2^, Southern Rhodesia, 
110 ; We.-t Indies (Trinidad), 244. 
A. tenuta^ 110. Ari^lar leaf apat: 
“ Experiments at Rothams^ ” 
(Stoughton), 166, 308, 332; Southern 
Rhodesia, 109, 332; Uganda, 21, 72, 87. 
Avthracnoae * Southern Rhodesia, 110, 
118. Bacterium gekchioa, 329. B. 
malvaceamm. See Blaokarm. B.pro* 
dinitty B, rubrum, 329. BUtckarm: 
Research at Rothamsted, 165, 308,332; 
Belgian Congo, 318; Nigeria, 309; 
Southern Rh^esia, 111; Sudan, 276, 
311; Uganda, 21, 71, 87, 227; “The 
Value of Serological Tests for the 
Identification of ” (Horgen), 244. 
Black rust: 161. Boll rot: Southern 
Rhodesia, 109, 206. Boll rota (minor): 
Southern Rhodesia, 114. Ckupadera: 
see Sore-Shin. Cladoaporium, 117. 
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Chub Uaf: aee Qyrtosis, Cotkm root 
rot: m Boot rot. Cotton %oiU: me 
Wilt. Cyrtooio, 332. IHplodio, 117. 
Epiooccwn p%rrpura9cm9, 110. Ery- 
247. FriooUe: see 
curl disease. "*Fu8curitm angus- 
turn; F» orthoceraa; F, vaainfectunit 
causing Wilt in Egyptian Cotton*’ 
(PikrvT, 246; F, scir^n, 246. Oibberdla 
monitijorme, 246. Olomerdla: see 
Anthraonose. IrUemal boll disease: 
Nigeria, 309; Southern Bhodesia, 112; 
Int€i not boll rot, 206. “ Kigabi,*' 87. 
Leaf crinkle: see Leaf curl. Leaf curl: 
“Pests causing, in Various Parts of 
Africa ’* (Paoli), 166; in Belgian Congo, 
166, 244; French Colonies, 244; Italian 
Somaliland, 166. ** Frisolie (leaf curl) m 
Nigeria and Sudan ” (Lugard), 244; leaf 
curl in South Africa, 165; Sudan, 81, 
166, 244, 311. LeafjQll: 244. Leaf 
; Nigeria, 244; Peru, 247; Southern 
Khodesia, 244; West Indies (Trini¬ 
dad), 244. Mildew: “Formation of 
'Diamond Spot’ Stains by” (Gallo¬ 
way), 247; “Fungus Culture Cell” 
(Vernon), 167; powdery, 247. Mosaic- 
On Egyptian cotton, 246; Sudan, 81. 
Moula fungi, 334. Mycosphoerdla, 
110. Nemaiospora coryh, 112. N, 
gossypium, 112. N.gossypii: Nigeria, 
309; Uganda, 87. Oospore ovorum, 
243. PesUUozztna, 117. Phylosticta 
gossypina, 110, Phymatotrichum om~ 
nivorum: see Root rot. Pseudomonas 


{bacterium) malvacearum: see Black- 
arm. Red leaf blight, 244. Rhizoctonia 
batatieola, 87, R. gossypii, 246; R, 
nigricans, 246; E. solani, 87. Rhtzos 
stolonifer, 110. Root rot: Bpt. on 4th 
Ann. Conference, 246; “Control 
Measures ” (Neal et al.), 246; “ Cycles 
of Growth at Greenville, Texas ” 
(McNamara et al,), 246; “Infection 
Ejmriments with ” (Neal and Bat- 
oliffe), 166; “Investigations on, m 
Texas ” (Taubenhaus et al,), 246; 
“ Occurrence of, in Arizona L^rts ” 
(Kinc et al,), 246; “ Viabilitv Studies ” 
^ealand McLean), 166; in Russia, 1^, 
Rust, 334. Sderotium rolfsxi, 333. 
Sesd-boTM diseases : Ceresan to control, 
230. 8eedmicro-organisms,24^1, Seed¬ 
ling blight, 332. Seedling Diseases: 
in Adana, Turkey” (Forsteneichner), 
246, Sooty mould: Italian Somali¬ 
land, 333; Southern Rhodesia, 332. 
Sore - shin : America, 156 ; China, 
832; Egypt : “ Control of, in ” 

^ahmy), 166; Peru, 333; Southern 
Khodesia, 116; Tur^y, 246. Uredo 
gossypii, 333. VerHciUium wiU, 247; 
“Virus Diseases of Plants and their 
Relationship with Insect Vectors ” 
(Smith), 166. Wilt: “ Effect of Ferti¬ 
lizers on” (Young), 333; “Leaf 
Temperature of Wilted Cotton Plants ” 


(Bseldel and Taubenliaiis), 333; 
^'Studies of,” m. (Ware d al,), 246. 
Wilt in Ceylon, 145; 171, 246; 

Peru, 247; Russia, 165; l£)uth Africa, 
147 

Disiunctio ( Wohlfdhrtia) beUa, See Para* 
sites 

Dixie 14 cotton, 246; Dixie Triumidi 
cotton, 247; Dixie Triumph (M arett) 
cotton, 246; Dixie Triumi^ (Watson) 
cotton, 246 

Domira ]^y Experiment Station, Nyasa- 
land, 192 et seq, 

Durango cotton, 339 
Dust in card rooms, 346 
Dusty bug. See Cotton seed bug under 
Pests 

Dutch Fibre Research Institute, 232 
Dysdercus sp,; D, cardirudis ; D, rufiocXlis, 
See Stainers under Pests 

Earias anthophilana, E, cldorana. See 
Pests. E, biplaga, E, insulana. See 
Spmy bollworm under Pests 
East Aitrioa : 

Amani Institute, 146, 147, 177; Rpt, 
of Committee on Closer Union in, 146; 
Rpt. of Joint East African !l^ard, 
1931, 226 

East Mailing Res. Sta. Ann. Bpt., 1981, 
307 

Editorials: Humus, 1 et seq,; Spinning 
Tests, 261 et seq, 

“L’figrmage et I’Emballage du Coton 
au Congo Beige ” (Nolf and Pilette), 281 
Egypt: 

Breeding experiments, 148; cotton 
crisis in, 228; cotton industry, 1930-31, 
74; “Cross Pollination in Cotton” 
(Fikry), 170; diseases in, 166, 171, 246, 
329; “ Genetics of Resistance to Wilt 
Disease of Cotton, and its Importance 
in Selection” (Fahmy), 171; hand 
spinning in, 84; Maarad cotton, 62,171, 
261, 315; New Credit Bank, 148; 
pests, 329, 330; propaganda work re 
cotton, 76; “Purity Chequer in 
Cotton Breeding ’’(Brown), 119;“ Sand 
SowiM of Cotton Seed ” (Teznpletonl, 
213; l^ed Control Law: Mr. Barritt’s 
criticism of Mr. Slater’s review, 228; 
spacing experiments, 229; statistics, 
62, 63, 66 , 136, 302. 303; varieties of 
cotton, 148, 261 

“Egypte: La Lutte contre la Crise 
Cotonni^re en ” (Abaza), 228 
Egyptian cotton: cultivation of in 
.ussia, 232; “ Old and New Varieties 
in 1931 ” (Balls and Brown), 148; 
“Prices: Some of the Factors affect¬ 
ing,” 228; prices (spot), 303, 304; 
‘‘Water in ” (^lls), 149; “ Watering 
and Spacing Experiments ” (Temple¬ 
ton), 228, ‘^Weeding out Poor Quali¬ 
ties ” (Brown), 148; ‘^Where it Scores ** 
(Todd), 149; “Wilt Disease of” 
(^ikry),24J 
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** llgMiMi Ootton (New), Note on 
Spinning Value of ** (Balls), 315 
B^rrotian cotton seed: fumigation of, in 
B«a8ia,319 
JBMer sp. See Pests 
“ Empire Cotton during the Cotton 
Famine of X8614864” (Henderson), 
53 et Beq. 

“Empire Cotton Growing: Production 
and Consumption (Toad), 69 
Empire Cotton Growing Corporation; 
assistance rendered in Nigeria, 309; 
Nyasaland, 197; South Africa, 147; 
Southern Bhod^ia, 111, 199, 310; 
West Indies, 257 

Empire Marlreting Board, Ann. Rpt. 

1981-32, 307. 308; Future of, 224 
Empotuca faciaiia. See Jassid under 
Pests 


“ Entomological Activities in the Cotton 
States: Trend of ” (Robinson), 167 
“ Entomological Problems: Measurement 
and Control of Atmospheric Humidity 
in Relation to ** (Buxton), 167 
Epicoccum purpurascens. See Diseases 
“ Epidemiolo^ of Insect Pests/* a 
review by B. P. Uvarov, 239 
Eriteba, 161, 327 
Erysiphe maiachras. See Diseases 
Eryihroneura (Zygina) paLUdifrma. See 
Pests 

“ Etude Technologique de Cotons Pima 
cultiv4s au Maroc ** (Heim de Balsac 
and Mi^),232; “ Etudes 6conomiques: 
Production du coton et sa consomma- 
tion dans le monde ** (Ausset), 266 
Eurykmia, See Parosit^ 

Eutrombidvum debilipes. See Red Spider 
under Parasites 

Euxoa aegetum ; E. tritici. See Pests 
“ Evolution de la Culture du Coton dans 
les Etats du Levant sous mandat 
fran^ais et exportations de fibres ** 
(Achard), 162 

“ Examen Teohnologiques de la Fibre de 
Quelques Cotonniers Experiment's an 
Soudan Fran^ais et de leurs Hybrides ” 
(Szymanek and Roehrioh), 232 
Eimrimental Stations: Great Britain, 
69, 70; Iraq, 146; Northern Rhodesia, 
310; Nyasaland, 192; Russia, 322, 323; 
Queensland, 69, 72, 148; South Africa, 
147; Southern l^odesia. 111, 199, 226, 
310; Sudan, 277, 311, 312; Uganda, 21, 
30, 227; West Indies, 74 
“Express** cotton, 161, 247; “Express 
121 ** ootton, 246 


“ 289 F ” ootton, 80; “ 3 F ’* ootton, 80, 
171,806 

“ F 7 Feeder *’ cotton opener, 174 
Fabrics: “ Deterioration of.es^sed on a 
Roof after Treatment with Fishing-net 
Preservatives’* (Atkin^, 172; Fabrics 
Research: Rpt. on, by Dpt. of Soi.and 
Indus. Resell, 177 
zx. 4 


False Stainers. See Stainers (false) under 
Pests 

False wireworm. See Pests 
Farm Westerns ootton, 68 , 806 
“ Fertility in Hybrids between New and 
Old World Cottons ** (Harland), 249 
Fertilizer experiments: America, 151, 
162, 230, 317, 324; Russia, 163, 164; 
Sudan, 311; “Green Manuring,** 154; 
“ Growing Cotton with Ammonium 
Nitrogen^* (Tiedjens), 325; “ Inter- 
metation and Popular Presentation of 
Data showing Economic Results of 
Fertilization** (Warner), 154; “A 
Study of Ammonia and Nitrate 
Nitrogen for Cotton,’* I. (Holley et al.), 
324 

Fertilizers: “Combined and Concentra¬ 
ted’* (Vergnaud), 321; “For Cotton 
Soils ** (Skinner), 321; “ Efiect on 
Cotton of Irregular Distribution of ** 
^ehring and Cumings), 822; “The 
l^esent Position of the Use of ** 
(Crowther), 321; Use of locusts for, 
in Kenva, 163; “Use of, in Tr^ioal 
and SuD-tropical Agriculture ** (J^ob 
and Coylo)* 164 

“Fertilizers (Commercial), Analysis of, 
1930-81 ** (Brackett and Henry), 236 
“ Fibre and Fibre Markets ** (fJookson), 
83 

Fibre (Cotton): “The Determination of 
Sample Size for Diameter Measure¬ 
ments in ** (Pope), 262; “ Effect of 
Ginning Method on Ckitton Fibre 
Studied** (Gerdes), 326; “Maturity, 
Fineness, and Strength of ** (Federow), 
262; “ Method of Estimating Maturity ** 
(Hawkins), 173 
Fibre-cutting apparatus, 262 
Fibre (staple) cutting apparatus, 343 
“ Fibre Sections: Pieparation ** (Kisser), 
343 

“Fibres (Textile) and their Uses** 
(Hess), 254; “ The Molecular Structure 
of ** (Astbuiy and Woods), 252 
“ Field Experiments: Modem Methods of 
Conduotmg ** (Gouldon), 323 
Fui: Agricultural training scheme, 314; 
Ann. Rpt. of I^t. of Agr. 1930, 69, 73; 
Aoin. Rpt. of ppt. of Agr. 1931, 307, 
314; cotton cultivation 1929-30, 73; 
1930-31, 314; cotton industry 1931, 
227; ootton prospects 1931-&, 314; 
legislation, 227; “ The Schemers ** 
(Anson), 207 et aeq. 

Flame throwers to control pests, 162 
Florida. See America 
Flower beetle {Carpophitua sp.). See 
Pests 

Fort Jameson Experiment Station, 810 
Frank's the greatest user of long and 
medium staple ootton, 232 
FranIdinieUa fuaca ; see THirips under 
Pests. F. tritici i see Pbsts 
Frbkoh Colonibs, 76, 153, 158, 281, 
232, 242, 244, 318 
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PrMk diseMe* Qee Leftf cttti under 
PiseMes 

Fvsaurtum angualvmt F, arthocet^cta, F, 
aovrpi, F, vaainfaetum. See Diseasee 

“ G cotton. 71 
Gadag I ootton. 171 
Gambia Peruvian cotton. 200 
Garrah Hills cotton. 76.232 
Oasteroetircodes gossypii. See Pests 
Gatooma Sxpenm^t Station, Southern 
Rhodesia. HI. 112, 310; ** Gatooma 
Expenment Station ** (Peat), 199 
etseq,; Bub>reooidmg centres. 226 
Gawsworth Loom, 348 
** Genetics of Cotton”: (Harland), 268; 
(Hutchinson), 268; “ Development of ” 
^ehlmg), 240; “ Discussion of Further 
Questions relating to ” (£mme). 260. 
“Review of Literature on” (Emme), 
342 

“ Genetics of Resistance to Wilt Disease 
of Cotton and its Importance m 
Selection ” (Fahmy), 171 
‘ ‘ Genetics (Plant) Development of ” 
(Neethlmff), 247 
Gboeoia. See America 
Gebmaky, 176, 232, 260 
G^misan disinfectant, 310 
Gxziba. See Sudan 
Oibberella monihforme* See Diseases 
Ginneries; Belgian Congo, 231; Kenya 
Colony, 70; Southern Rhodesia, 226, 
Sudan, 147, 312; Uganda, 72; West 
Indies, 47 

Ginning of cotton; “ Differentiation of the 
Epidermal Layer in Cotton Seed and 
its Relation to Ginnmg Outturn ” 
(Bamtt), 126 et seq.; “ Effect of 
Ginning Methods on Cotton Fibre 
Quality Studied ” (Gerdes), 326; “ Gin¬ 
ning Tests” (Caironter), 166; “In¬ 
fluence of, on Spinning Quality ” 
(Willis), 237; “ Tests on, in America ” 
(Quinby and Stephens), 156; Giiming 
of cotton in America, 15^ 166,166,231, 
237, 326; Belgian Congo, 231; Southern 
Rhodesia, ^>4 

Gins: “Carver” model, 78; “Mellersh- 
Jackson ” model, 236 
Gi«a 3 cotton, 124, 148; Giza 7 Cotton, 
148, 251, 316 

OUmerdla gossypii. See Anthracnosc 
under Diseases 
Gold Coast, 70, 144, 225, 331 
“Gold Coast Year Book, 1930,” 224 
Oonia bimacukUa, See Parasites 
Ooasypium abtsstntetm^ 342; O, arboreum, 
249, 332, 333, 340, 342; G. barbadense, 
76, 248, 258, 337, 340; O. braadiense, 
30, 76; G, Dairwimi, 83, 289; G. 
herbacavm, 249, 269, Si2; G. hirautumf 

248, 268, 333, 337, 342; G. tndicum, 

249, 840; G. irUermadium, 342; G. 
mexicaaium, 342; G. Nanking, 259, 332, 
335,342; G. d>tuaifolinm, 269,285,342; 
G. Pakmn, 842; G. paauvimum, 76, 


24S, 342; G. pamMam, 243, mi 
G. purpwaaeana, 289, 388, 840; G. 
aanguinamp 258; G, l^odkaU, S3, 342; 
G. StwrHi, 258; G. taUaim, 286, 289; 
G. tomenioaum, 258, 285, 289; G, viH- 
folium barbadenaa, 171 
Grasshoppers. See PMts 
Greasy cutworm. See Pests 
Green bug. See Bests 
Green manuring, 154 
Grenada. See West Indies. 

Oryllua aaaimdia var. pennayUftmieua, 
^ Crickets under Pests 
Gulf South-West. See Amehioa 
“ Gyrotiller ” Fowler Diesel, 156 

H 21*3 cotton, 71 
Hahrocytua, See Parasites 
Hagan 10, Hagari 25 cottons, 69 
Haiti, 171, 318 
Harper cotton, 230 
Hartsville cotton, 232 
“ Harvesting of Cotton: Developments to 
Date in .£nerica ” (Smith), 166 
Harvesting maohinery. See Picking 
machinery 

Heat disinfection of seed, 73 
Helwihia indtcua. See Tbrips under 

Hehothia obsoleta (variously designated 
American bollworm, corn-ear worm, 
cotton bollworm, cotton nootuid). 
See Pests. “ Hdwihia obsoleta, Factors 
influencing Infestation in Cotton by ” 
(Thomas and Dunnam), 160; “Field 
Te-sts in Texas of Insectioides for 
Control ” (Moreland and Bibby), 160 
HelopelHa bergrothi. See Pests 
“ Heritage of Cotton: The Fibre of Two 
Worlds and Many Ages ** (Crawford), 
350 

High draft spinning systems, 346 
Hindi cotton, 148, 337 
Hollyhock as a trap crop for pests in 
India, 829 

' Hotea aubfaciata. See Pests 
“ How Long ?” (Clayton)t, 229 
Hubli Kumpta cotton, 306; Hubli Up¬ 
land cotton, 305 
“ Humus ” (Editorial), 1 et aeq, 

“ Hybridization (Interspecific and !l^ter- 
generic) in Relation to Plant Breeding,” 
260; “Hybridization: The Value of, in 
the Improvement of Crops ” (Heynes- 
Wood), 260 

“ Hybnds (Cotton^ Fertility m, between 
Old and New World Cottons” (Har¬ 
land), 249; “ Sterility of Old and New 
World Cotton Hybrids ” (NakatomiV, 
167; “ Hybrid Cotton Plant Cytology 
(Szymanek), 342 


“Immunized Cotton and its Uses” 
(Muliin and McGee), 252 
Imperial Bureau of Soil Science, Rpt« 
for 1931-82, 288 
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XoKPevialGoU.olSdBiicwaiul 346; discussion of present position of, 

fi.pt* for 1931, 257 222; “ luWitance of CoroUs Colotir ** 

linperial Oollejro of Tropical Agriculture, (Kottur et aJ,): 251; discussion of Kot* 

Trinidad, Principal’s fipt. 1930-31, 267 tur’s paper by J. B. Hutchinson, 261; 

Imperial Mycological Institute, 81 spinning tests on, 68, 223, 306; tech* 

Implements: Oiie-horse spring tooth nologicalreportson, 68,223 
weeder m use in Alabama, 229 Indian Cotton Chart 1931 -32, 307 

Improved Bancroft cotton, 294 Indian Cotton and Cloth Prices; Analysis, 

''Improvement of Cotton Production” 306 
(Howard), 89, 181 “ Indian Cotton Review, 1930-31,” 143 

India: “ Indian and American Cottons: Agricul- 

Breeding experiments, 171, 248, 260; tural Characteristics of, in the Kumpta- 

British Cotton Growing Association Dharwar Area ” (Kottur), 144 

in, 222; co-operative societies, 222; Indobe. See India 
Cotton Ginning and Pressing Factories “IndustrialEngineering emj related to Costs 

Act, 144, 22S, 306; cotton goods, in the Textile Industry ”((}oudey), 176 

imports of, 307; cotton growing under “Inheritance of Phlorophyll Deficiency 
peasant proprietorship—scheme under in New World C.jttons *’ (Harland), 

consideration, 68; cotton imports and 268; “ Inheritance ol Corolla C/olour in 

exports, 306; “ Cotton Improvement some Indian Cottons ” (Kottur et aZ.), 

in,^* pamphlet issued by Indian Cent, 251; discussion of pa^r by J. B. 

Cott.Comm. 1931, 68; cotton pressing Hutchinson, 251; “Inheritance of 

factories, list of, 223; Cotton Trans- Gram Sorghums, Corn and Cotton ” 

port Act, 144; diseases in, 244, 247; (Karper eZ ijZ.), 261; “Inheritance of 

Imperial Council of Act. Research, Seed Weight and Lmt Index related 

Rpt. for 1929-31, 143; “Improvement to Hereditability oi Lint Percentage 

of Cotton Production” (Howard!, in Cotton ” (Ware), 250; “Inheritance 

89, 181; Indian Trade Commissioner's of Vegetative and Physiological Char- 

Rpt. 1931-32 (Lindsay), 305; labour acters in Cotton ” (Emme), 260 

problem, 185; “ Land Tenure Systems ” Injects. See Pests 
(Leake), 307; Lloyd Barrage, 143, 222; “ Insect Cage: A New Type ” (Smith), 79 

paper from cotton seed, 166; parasites “ Insect Liie: Fundamentals of ” (Metcalf 

in, 238; pests, 79, 162, 224, 238, 329; and Flint), 327; “Insect Menace” 

Pulichai cotton, growth prohibited, (Howard), 327 

306; rainfall, 97; Rev, of Agr. Opera- Insecticides: America, 160; “Devil’s 

tions m 1928-29, 222; rotation experi- Shoc-Stnng as ” (Little), 161; “ Insect- 

ments, 325; soils, 91; statistics, 63, icides. Fungicides and Disinfectants: 

216,222, 302; Technological Rea, Lab., Preparation” (Carpraael), 167 

work of, 68; varieties of cotton, 68,144, ‘ Iiitergonenc Hybrids between Oosay’ 

171,223; Agra and OttdA,222, 223, 224; | pivm and Thvrbena'* (Harland and 
Ahmedabady 68 ; Bombayy 68 , 171; Atteckh 83 

Indorey 89, 183, 186. Madras ^ 143, ‘ Internal Boll Disease. See Diseases 
144. Mysore^ 68 , 143, 144. Punjab • 1 “ International Co-operation of Selec- 
Ann. Rpts. of various stations 1930, | tionists in Tropical Countries ” (Pos- 
222, 224; bird enemies of locusts in, thumous), 341 

242; Botanical Research Scheme, Fifth International Institute of Agriculture, 

Progress Rpt. 1929-30 (lYought), 222, Rome, 350 

224; cotton investigations in 19^, 68; lB.i(i, 144. 14-5, 309 

in 1931, 144; pests in, 68, 238; Rpt. I “ Iiaq to the Sudan ” (Sir William Him- 

of Operations of Dpt. of Agr. 1930, 68, | bury), 225 

1931, 143, 144; rotation experiments Irrigation, 326 

at Lyallpur (Alam), 325. Fuaa: Sci. ' Ishan cotton, 76, 226, 232, 287, 290; 
Rpts. of Imperial Institute of Agr. | Ishan A cotton, 146, 309; Ishan B 
" 1930-31, 222. 8indy 143 cotton, 146; Improved Ishan cotton, 

“ India ” (Sir William Himbury), 222 70, 225 

Indian Central Cotton Committee, Ann. Italian Somaliland, 158,165, 318, 327, 
Rpt. 1931, 222 ; 24th meeting, 143; 328, 333 

25th meeting, 305; “Cotton Improve¬ 
ment in India,” 68; Cotton Transport J cotton, 71 

Aot> 222; Lloya Barrage area: research Jackson, Sir Richard: knighthood con- 

grant for, 143; research schemes, 223; ferred, 179 
spinning test reports, 68, 223, 305; Jagadia Farm cotton, 305 
technological reports, 68, work of Japan, 163, 169, 167, 176, 318, 347 
the Committee in 1928-29, 222 Jassid. See Pests 

Indian cotton: “.^plication of Dif- Jayawantcotton, 171 
ferent Hi^ Draft Spinning Systems to Jerli cotton, 246 
Mixings <3 ** (Richardson an4 Ahmad), Joint East African Board, 225 
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Kabba cotton, 71 
Kadi cotton, 905 
Kadiviramgan cotton, 68 
Kakamae Experiment Station, 147 
Kalagi cotton, 68 

Kanmganni cotton, 68, 70, 76, 144, 225, 
232, 805 

Kasoh cotton, 230 

**Katbarometer (Plant Respiration): Ap¬ 
plication** (Stiles and Leach), 171 
Kenya, 69, 70, 161, 163, 243 
** Kenya: A Decade of Agiicultural 
Promss in ** (Holm), 70 
Khandesb cotton, 223 
Kherson Experimental Station, 233 
Kidney cotton, 73, 337; ICidney-Sea 
Island cotton, 73 

** Kigabi ** disease. See Diseases 
King cotton, 293 
Koriba cotton, 232 
Korini cotton, 232 
Kumpta cotton, 68, 244, 305 

“ L ** cotton, 71 

Labour situation: India, 185; Kenya, 70 
** La Chloropicrine pour le D^parasitage 
des Graines de Coton ” (Levy), 162 
** Lactic Acid: Note on Use of, in Plant 
Histology ** (Seshadri and Aiyangar), 
334 

“ La Culture du Ootonnier en Afrique du 
Nord*’ (Widiez), 168 
“La Dtparopsie caataTiea Hmps. (Red 
or Sudan BoUworm) sul Cotone a 
Barentu ** (Chiaromonte), 161 
“ L*Am6boration du Coton Haitien par 
la Selection ** (Forbes and Barker), 171 
“ Lancashire and the Far East ** (Utley), 
85 

“ Lancashire or Japan ** (Lane), 349 
Lancashire Cotton Pageant, 266 
Lancashire Textile Industry, 342 
Laphygma exempla, L, exigua, L, {cara- 
dnna) extgiLa, ^e Pests 
Laaiod^rma aerricome. See Pests 
Latente and latente soils, 319 
Lattur cotton, 306 

Leaf crinkle. See Leaf curl under 
Diseases 

Leaf curl. See Diseaseh. “ Leaf Curl 
Disease of Cotton in the Sudan ’* 
(Massey and Andrews), 32 et seq .; “ Leaf 
Curl of Cotton in the Sudan: Further 
Studies on ** (Kirkpatrick), 81 
Leaf hopper. See Pests 
Leaf miner. See Pests 
Leal roll. See Diseases 
Leaf roller. See Pests 
Leaf spot disease. See Diseases 
Leaf worm. See Pests 
Legislation: America, 238; Australia, 349; 
Fiji, 227; Uganda, 349; Tanganyika, 
349 

Light traps, 239 

Lightning Express cotton, 230, 245, 246 
“ Liverpool Cotton Association ** (Wood), 
178 


“ LiTerpool Cotton Blaiket *’ (Wood), 86 
Lloyd Barrage, 143, 222 
“ Local” cotton, 87 

Locusts: locust (brown spotted); locust 
(tree). See P^ts 
Lone Star cotton, 230 
Looms, 84, 347, 348; automatic looms, 
175, 253, 254, 347; Lancashire loom, 
175; shuttlelese loom, 175, 253, 348 
Louisiana. See Ahbbioa 
LoxosUge sticticalia. See Pests 
Lucerne caterpillar. See Pests 
“L*Umco Bollworm del Cotone a Tes- 
senei UEariaa biplaga Walk.” (Chiaro¬ 
monte), 161 

Lygua * L, prtUensia, L, voaaderi. See 
Pests 

Maabad cotton, 52,171, 261, 315 
Machinery: cleaning, 174; ginning, 
78, 236; opening, 84, 174, 252, 253, 
346; scutching, 174 

Macrophomina phoBeoli. See Parasites 

Afacroraphia spurcaia. See Pests 

Madaoasoab, 164 

Madbas. See India 

Makwapala Experiment Station, 194 

Malaria mosquito. See Pests 

Malvi cotton, 91 

Manchester Cotton Company, 55 

Manohubia, 326 

“ Manufacturing Industries of the 
British Empire Overseas,” Ft. VI., 
267 

Manurial experiments, 37, 226, 226 
Mane Galante cotton, 48, 74 
Marketing (co-operative). 74 
Mazabuka Experiment Station, 310 
Mebane cotton, 166 
Mechanical harvestmg of cotton, 152 
Mehha nursei. See Parasites 
Mellersh-Jackson cotton gm, 236 
“Memoirs of Cotton Research Station, 
Trinidad,” Genetics. Pts. V., VI., and 
Vn.,268 

“ Mendehan Ratios: Calculation of Prob¬ 
able Error of ** (Mundkur), 326 
Mescinia pcmella. See Pests 
Mesowhite cotton, 145, 308 
“ Method of Maximum Likelihood: Appli¬ 
cation of, to the Estimation of Lmka^ ** 
(HutchinsonjL 83 
Mexico, 70,159 

Microbracon kirkpeUrieki, See Parasites 
Mildew. See Diseases. Mildew stains, 
removal of, 173 
Miller cotton, 246 

“Mirids and Plant-Sucking Xoseots: 
Feeding Punctures of, and their Effect 
on Cotton ” (King and Cook), 328 
Mississim. 1^ Amebioa 
Mitafih cotton, 251 

“ Modem Methods of Field Experimenta¬ 
tion ** (Goulden), 323 
“Moisture Regain: Raw Cotton, Yams 
and Cloths *WHodge), 172; “Moistoie 
Relation%of Cotton ** (Willis), 172 
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llDlilfoiii 305 
** Horology and Cytology of Bacterium 
mdvaoearum, XL,, Eeproduotion and 
Cell-Fusion ** (Stou^ton), 832 
Moboooo, 231, 232, 

Miosaio disease. Sm Diseases 

Mould fungi. See Diseases 

M^oh cotton cultivation, 

Mui^i cotton, 71, 232 
Muttia cotton, 806 
Mfcoephosrella sp. See Diseases 
Mtsobb. See India 
Myzue pereiccB, See Pests 


Nahda cotton, 52, 315 
Nanded cotton, 305 
Navsari cotton, 305 

Nematospora coryli^ N, gossypium, N. 

goeeypii, N, gossypina. See Diseases 
Neppiness in cotton, 267 
Nbvis. See St. Kitts-Nevis under West 
Ikdibs 

New Boykin cotton, 230 

New Guinea Kidney cotton, 73, 314 

N»w Mbjxioo. See America. 

Nigeria: 

A nn. Bull.of Agr.Dept. 1930.145,146; 
Ann. Bpt.of Agr. Dpt. 1930,146; cotton 
investigations 1931,309; Daudawa Seed 
Farm, 71; diseases, 166, 244, .309; Em¬ 
pire Cotton Growing Corporation in, 
w9; experiments, 146; legislation, 349; 
pests, 71, 146, 166, 243, 309; nicking 
D^s to ensure cleaner cotton, 226; seed, 
disinfection of, with Germisan, 310; 
selection work, 71,146; varieties of cot¬ 
ton, 71. Northern Provinces, 69,71,146, 
445. SoiUhem Provinces, 71, 146, 226 
“Nigeria (Southern), Maintenance of 
Soil Fertility in ” (Lewin), 226 
“ Nile Basin “ (Hurst and Phillips), 149 
North Carolina. See America 


North-Western Polytechnic: textile 
courses, 350 
Northerns cotton, 144 
“ Note sur les Travaux de Selection dans 
une Station de Selection Cotonnidre 
au Congo Beige ” (Waelkens), 153 
“ Note BUT le Coton dans le Haut-Ouban- 
ffui Frar^is “ (Joly), 163 
“^asa (Lake), Cotton Growing in” 
(Cramer), 310 

Nyaraland, 192, 193, 194, 197 
“Nyasaland: Cotton in” (Ducker), 


192 ei Mg. 
Nyasaland Upland 


cotton, 30 


Officers on leave, 87,179, 260, 351 
Oil sixraying of cotton, 83 
OxLAROia. See Amebzoa 
“ Omioide ” to remove mildew stains, 173 
Oospore ouomm. See Diseases 
OpArum saMosum, See Pests 

machinery. See Machinery 
Ives: Industrial Efficiency of” 
V'yatt), 255 


Oubangui Chari (French colonies), 76, 
153 

“ * Outside Growths *: Cotton Consump¬ 
tion ” (Todd), 265 
Over-the-Top cotton, 292 
Oxycarenus, See Cotton Seed Bug under 
Pests 

Palestine, 243 
Paper from cotton seed, 166 
“ Parachute Suspension Fabric ” (Bour¬ 
geois), 173 

Parasite Laboratory, Famham Boyal, 
78 

Parasites: Ckelonella, 159; C, curvimacu^ 
lata, 168; Dibrachys cavus, 169; Dis- 
junctio {Wohlfnhrtta) bdla, 243; Eury- 
tonia, 169; Eutrornbidium dcbilipes: 
see Bed Spidei, Qonta bimaculata, 
168; Habrocytis, 160; Macrophomina 
phaseoli, 164; Melcha nurset, 238; 
Microbr<tco)i Bp,, 169; M, kirkpatncki, 
168; Phaonia triTnaculata, 243; Phorbia 
(Choriophila) cilicrvra, 243; Pimpla, 
169; Pnstomervs vulnertxtor, 159; Red 
Spider, 331; Sarcophaga, 158; Sarco- 
phila kUtfrons, 243; Spmy bolhvorm 
parasite, 161; Stethorus punctillum, 
163; StonuUorrktna lunata, 162; Stur- 
mia tnconspicva, 158; Tachinid fly, 
310; White mite, 310; Xyloperthodes 
castaneipennis, 164 

“ Parasitisme et S 3 anbio 8 e chez los 
Aphides ” (Paillot), 164 
“ Parthenogenesis in Cotton (Bala- 
subramaniam),” 248 
Pcdinus femoralis. See Pests 
Personal notes, 88, 179, 269, 361 
Peru, 153, 163, 241, 247, 318, 333 
Peruvian cotton, 52, 77; Peruvian Mane 
Galante cotton, 337 
Pestalozzina, See Diseases 
Pests: “Biological Control of West 
Indian Pests^’ (Myers), 78; “ Control 
of Pests of Cotton^’ (Goloviznin a/.), 
327; control by aeroplane, 327, 331; 
dusting measures for, in America, 80; 
Russia, 327; “ Entomological Activities 
in Cotton States, Trend of ” (Robinson), 
“ Entomological Problems: Measure¬ 
ment and Control of Atmospheric 
Humidity in Relation to ” (Buxton), 
157; “Epidemiology of”: A review 
by Dr. Uvarov, 239; “ Insects captured 
at Surprising Heists ” (Coad), 167; 
“ Insect Cage; A New Tyro” (Smith), 
79; investigations in Uganda, 87; 
light traps to control, 239; “ Maladies 
des vers du ooton Oelechia gossypiellaet 
Prodenia lUura** (MetalnikovJ, 329; 
“I^ids and Plant-sucking Insects: 
Feeding Punctures of ” (King and 
Cook), 328; “ Quarantine M^sures 
against Pests in America and Other 
cSuntries” (Nikolskii). 238; “Sur 
Gradationslebie,” contribution to the 
theory of the rate of increase (Martini), 
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287; AgroUa it. Mioi, 168; 

itm^ncon hoXmofm: see HeHothia 
obsoleia* Anacridium mceshm: see 
Iioousts (tree). Anisoptia segeHm, 
158; Anoplocnemis mrmpea, 328; An- 
thorumus grandiB: see Boll weevil. 
A* veatituSy 241; Aphids : bacterial in¬ 
fection of, 164; in America, 167, 239; 
Russia, 327; Uganda, 26, 72. Aphis 
euonymiy 168. A. gossypii, 168. Army 
worm, 239. Bemista gossypiperda 
“Studies of, in the Punjab” (Husain), 
238; in Sudan, 166. Boll weevtl. 
America, 162, 167, 168, 238, 239, 240, 
329; in Mexico, 79. Bollworm m 
Cyprus, 146, 308; Gold Coast, 70; 
India : hollyhock as a trap crop for, 
329; Northern Rhodesia, 146; South 
Africa, 147; Southern Rhodesia, 111; 
Uganda, 72. Chloridea obsoUia • see 
Hdiothis obsoleta, Chlortta higvitula. 
see Leaf hopper. Chor • see Red spider 
mite. Com-ear worm: see Hdiothis 
obsoUta. Corn-seed maggot {Chorto- 
phtla citicrv/ra), 330. Cotton bollworm, 
see Hdiothis obsoleta. Cotton cater¬ 
pillars, 148. Cotton fea hopper 
“Cage Tests of Effectiveness of In¬ 
secticidal Dusts as a Control ” (Ewing), 
80; “ Studies of, in Texas ” (Reinhard 
and Thomas), 238; in America, 80, 
162, 167, 239. Cotton noctmd: see 
Hdiothis obsoleta. Cotton seed bug, 
113, 168; Crickets X “ Control Measures 
for” (Folsom), 241; “Life History and 
Habits” (Folsom), 80; in India, 68. 
Cutworms : America, 239; Kenya, 161; 
Queensland, 72; South Africa, 147. 
Cutworm (greasy), 330. Cyrtacanthacris 
tatarica: see Locust (brown spotted). 
Dasus pusillus, 168. Dilpognatha si- 
licea, 328. Diparopsis castanea. see 
Red bollworm. Dusty hug • see Cotton 
seed bug. Dysdercus cardtnalis; D, | 
ruficolhs: see Stainers. Earias spp., 
328 E, antJ^hilana, 327. E, chlorana, 
327. E, biplaga; E. insulana: see 
Spiny bollworm. Elater sp., 168. 
Euoroa segetwm, 168. E. tntici, 168. 
Erythoneura (Zygina) paUidifrons, 241. 
Ecdse Stainers: see Stainers (false). 
False wireworm, 72. Flower beetle, 72. 
Franklinidla fusca: see Thrips. F, 
tntici, 328. Oasterocercodea gossypii, 
241. Orasshoppers, 68. Orem bug, 1 
79. Oryllus assimilis var. pennsyl- 
vanicus: see Crickets. Hdiothis 
soleta (variously designated American 
bollworm, corn-ear worm, cotton 
bollworm, cotton noctuid); “Factors 
influencing Infestation in Uotton ” 
(Thomas and Dunnam), 160; “A List 
of Eighty-two Insect Enemies of ” 
(Wmbum and Fainter), 241; in 
America, 160, 161, 239, 328; French 
West Ahioa, 168; Italian Somaliland, , 
158; Queensland, 72, 148, 160; Russia, | 


168, 160, 327; South Mtiesk, 147; 
Southern Rhodesia, 204, 328; Tan¬ 
ganyika, 328. HdopdHi bergtothi: 
Nigeria, 309; Uganda, 72. HfAea 
subfaciata, 328. Jassida: America, 
328; Belgian Congo, 166, Italian 
Somaliland, 168, 166; Nigeria, 71, 166, 
309; Queensland, 148; South Africa, 
147, 165; Southern Rhodesia, 201; 
Swaziland, 313; Uganda, 72. La- 
phygma exempta, 161. L. exigua, 161, 
241. L. (caradnna) exigua, ^7. La- 
etoderma serricome, 241. Leaf hopper : 
America, 157; China, 332. Leaf miner, 
72. Leaf roller, 146. Leaf worm: 
America, 157, 239; West Indies, 74, 
79. Locusts: “ Aeroplanes to Control ” 
(Tzmgankov), 162; bird enemies of, in 
the Punjab, 242; “Contribution to 
the Method of Control ” (Lebedev), 162; 
“ Flame Throwers to Control ” (Rah¬ 
man), 162; “ History of the Recent Out¬ 
break in Africa ” (Lean), 243; Rpt. of 
meeting of experts to discuss methods 
for co-ordinating studies on, 243; “ Sur 
rhabitat de Schistocerca gregaria Forsk, 
et la succession des generations chez 
cette espeoe ” (Regnier et ad,), 242; 
“ Locusts m Algeria ” (Delassus), 243; 
in East Airica ^varov), 2S26; in 
IVench West AfricJa, 242; (^Id Coast, 
331; India, 68, 162, 242; Kenya, 163, 
243; Nigeria, 146, 243; Palestme, 243; 
Russia, 162, 330, 331; Sudan: “ On the 
Occurrence of L, migratonoides in” 
(Johnston and Maxwell-Darling), 242; 
“ Notes on Two Minor Species ” 
(Johnston), 330; “ Poison Dusts to 
Control ” (^ng and Ruttledge), 331; in 
Turkestan, 331; “ Parasites and Hyper- 
parasites of Egg Pods of ” (Jazykov), 
243. Locust (f^own spotted), 330. 
Locust (migratory): “ Stomatorrhina 

lunata. Parasite of Egg-pods of ” 
(Skalov), 162. Locust (tree), 330. 
Loxost^e sticticaLis, 168. Luoeme 
caterpillar, 147. Lygus, 26. L, pro- 
tenais, 328. L. voaseleri, 72. Macro- 
raphis spurcata, 328. Malaria mos- 
iio, 332. Mescinia perudla, 241. 
yzus persicce, 168, 166. Opatrum sa- 
bulosum, 158. O^carema ; see Cotton 
seed bug. Pedinus femoralis, 168. 
Phytometra gamma, 168. Pine Moth^ 
239. Pink hdUworm : ** Histoiy, Gteo 
graphical Distribution, and &ology 
of ’^(Nikolskii), 238; “Notes on Some 
Hymenopterous Parasites of ” (Kanbe), 
169; “ Pink Bollworm and Earias insur 
lana Boisd., Spotted or Spiny Boll¬ 
worm” (Nilmlskii and Radzievsk^^), 
829. “Preliminary Report on Con¬ 
trolling in Texas by Winter Cultural 
Methods ” ^ler a^ Fenton), 169; 
“ Present Status of, in the South- 
West” (McDonald), 169; quarantine 
regulations against, in America, 829; 
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** Sooutuiff Methods te*' (Whit^, 169, 
** Studies In Hibernation of, m Texas ** 
(Fenton and Owenj, 240, Studies on the 
eSeot of temperature on the develop 
ment of, in the Punjab (Husain), 23o, 
pink bollwonn m Axnenoa, 15^ 167, 
169, 238, 240,828,329, Belgian Congo, 
240, 818, California, 159, Eg^t, 329, 
India, 68, 224, Italian Somamand, 158, 
Japsm, 169, Mexico, 159, Porto Rico, 
240, Queensland, 72, 148, Tangan 
yika, 328, VS^est Indies, 73, 74, 
79, 227; 240, 315 Ptnnaspts (Hemt 
chwMupM) fnmcr, 163. PcBCiloacytua 
baaalxs, 328 Prodema Ittnra Egypt, 
329, French West Africa, 168 Pro 
aopcea deserhcolat 241 Psaltdvum 
mcuetllosum, 158 PaalltM seriatua^ 328 
Pseudocoams, 158 Pyrausta wub%lal%6, 
158. Pyroderces simplex, 240 Red boll 
vjofrm Eritrea, 161, Southern Rhodesia, 
204, 328 R^ apidef America, 239, 
Central Asia, 163, Russia, 158, 163 
327, 331, 332 Red spider m%U, 332 
Rhizotrogus, 158 Rough bollworm, 
72, 148 Scotogramma tnfolii, 158 
Spiny bollworm parasite of, 161, 
in America, 238, Egypt, 329, Eritrea, 
161, French North Afru a 168, Russia, 
329, South Africa, 147, ^uthem 
Rhodesia, 205, 328 Siairiers 

America, 239, Italian Somaliland, 158, 
Nigeria, 309, Northern Rhodesia, 146, 
310, Peru, 163, 241, Queensland 148, 
Southern Rhodesia, 110, 112, 206, 328, 
Tanganyika, 328, Uganda, 147, West 
Indies, 79, 148 Stainers {false), 72 
Sudan bollworm see Red bollworm 
Syagrus calcaratus, 70 8 rugiceps, 

168 Tetranychus telanus see Red 
^ider Thnps America, 164, 
Queensland 72, Sudan, 164 T ta 
baci “Biology of” (MaoGill), 164, 
in Russia, 158 Thysanopiera, 163 
Tip bonng caterpillar, 148 Trago 
cephoda variegata, 328 Tnfidaphis 
phaseoli, 158 2 seise fly, 80 lyphUh 

cyba, 166 While fly India 79, 306, 
Sudan, 81 

Petit Gulf cotton, 287 
“ Pdanzenschutz Praktiken ** (Riehm), 
237 

“ pH Control and its Application ” 
(Mullm) 344 

Phaonia trimaculata. See Parasites 
Phylossticta gossyptna See Diseases 
Phymatotricimn omnivorum. See Root 
rot under Diseases 
Phytometra gamma. See Pests 
Picking machinery Cotton Harvester 
Corpn. of America’s cotton harvester, 
326, Femer cotton picker, 78; new 
Russian cotton harvester, 236 
Pilion cotton, 52 

Puna cotton, 49, 163, 168, 282, 260, 261 
PknpJa, See Parasites 
Pine Moth, See Pests. 


Pink bollworm. See Pasts 
Pinnaspis (Hemiokionaspis) minor. See 
Posts 

Plant Breeders Meeting of International 
Association of, Berlin, 1931, 82 
Plant Breeding Interspecific and Inter- 
generic Hybridization in Relation to,” 
260, “Its Practices and Soientxdo 
Evolution ” (Engledow), 167, “ Russian 
Experiments in ’ (Hurst), 4 ei seq, 

“ Plant Breeding (I^actical) on a Theo* 
retical Basis ’ (Dix), 250 
“ Plants An Apparatus for Growing 
under Controlled Environmental Con* 
ditions ” (Steinberg), 235 
Ploughs Uganda 72 
Pceciloscytus basalis See Pests 
Port Herald Experiment Station, 194 
Porto Rico, 240 

“The Power Unit as a Factor m Pro¬ 
duction Costs of Com and Cotton” 
(Patrick), 325 

Prices America 230, Kenya, 70, “ Com¬ 
parative Cotton Prices ” (Todd^ 300; 
^‘Cotton Prices and Panties Recent 
Movements in ” (Todd) 266, “ Effects 
of Sterling Depreciation on” (Slater), 
265, Egyptian cotton prices, 228, 
“ Of Exported Piece (joods ’ (Ellinger), 
176, history of, 302, Indian cotton 
and cloth prices, 306, methods of fore¬ 
casting prices, 17b, “Variations m 
Prices of Raw Cotton ” (Todd), 176 
Pristomerus vulnerator See Parasites 
Prodenia lUura See Pests 
Prosopoea deserticola sp n See Pests 
Psalidium maxillosvm See Pests 
Psdllus senalua See Pests 
Pseudococcui See Pests 
Pseudomonas (bacterium) malvacearum. 
See Blackarm under Diseases 
Publications received, 269 
Pulichai cotton, 306, 306 
Punjab See India 
Punjab American cotton, 222, 287, 305, 
“ Note on a Sowing Date Experiment 
with, at Lyallpur ” (Trought), 144 
Punjab American “ 286F ’ cotton, 69, 
“289F cotton. 223. 306, “4F” 
cotton 223 

“ Punjab-Amerioaii voo^c'*' Crop, Penodio 
Failures of ” (Thomas), boo 
“Purity Chequer in Cotton Breeding” 
(Brown), 119 et seq. 

PusA. See India. 

Pyrausta nubilalts See Pests 
Pyroderces simplex. See Pests 

Qualla cotton, 230 
Qussnsland 

Ann. Rpt of Dpt. of Agr. and Stock 
1930-31, 146, Cailide Cotton Res. 
Station, 69, 72,148* cotton cultivation 
1930-31, 72, 148, cotton seed im¬ 
portation, restnotion of, 72, early 
expenmwits in cotton growing, 66; 
pests in, 148, 159 



880 THE BMPIRB COTTON GBOWING BBVIlW 


“R.82»*oottcm.l46; « R.124” cotton* U6 
RainfaU; India, 97, Sudan, 277 
**Raw Cotton: Colour** (Nickerson), 254; 
**Raw Cotton: Consumption and 
Stocks ** (Todd), 349; “ Raw Cotton 
Yams ana Cloths; Moisture Regain ** 
(Hodge), 172 

Red (or Sudan) Bollworm. See Pests 
Red Leaf Aoala cotton, 170 
Red leaf blight. See Diseases 
Red spider {Teiranychm tekurius): see 
Pests. Red spider {JEutromindium debt- 
Upes): see Parasites. Red Spider Mite, 
illu Gsibs 

** Red Star of Samarkand ** (Strong), 233 
** Relationships of the National Sciences 
and the Social Sciences in Agricultural 
Education in the United States ’* 
(Coffey). 149 

Rejmrt by Mr. F. A. Stockdale on his 
visit to South and East Africa, Sey¬ 
chelles, the Sudan, Egypt, and Cyprus, 
1930-31, 177 

“ Reports received from Experiment 
Stalions 1930-31,** 146 
Research: British Cotton Industry 
Research Associatiom, 12th Ann. 
Gen. Mtg., 172; work of, 83, 262, 
“ Research in Progress in the British 
Empire,** 224; research in America, 
167, 168, 169; Egypt, 170, India, 170, 
223; Japan, 167; Kussia, 4 et seg., 168 
Research (textile), replies to question¬ 
naire on, in America, 231 
“ Reversal of Dominance in the Inter¬ 
specific Cross 0* barbadense Linn, x 
O. hvrsutum Linn., and its Bearing on 
Fisher’s Theory of Dominance ’* 
(Harland), 268 

MhizocUmta batcUicola; H, gossypti; B, 
solani. See Diseases 
Jthixopus nigricans; B, stolonifer. See 
Diseases 

Bhixotrogua sp. See Pests 
Rhodesia (Nobthebh): 

First Ann. Bull, of Dpt. of Agr. 1931, 
146, 146; Ann. Rpt. of Dpt. of Agr. 
1931, 307, 310; cotton cultivation, 146; 
Fort Jameson Res. Station, success of 
U.4 cotton at, 310; Mazabuka Res. 
Station, 310;- paiAsltes, 310; pests, 146, 
310 

Rhodesia (Southebh): 

Breeding experiments, 199 et seq,; 
Central Cotton Co-operative Ex¬ 
change, 226; cotton cultivation 1930- 
31, 310; Mr. Cameron’s report, 226; 
cotton prospects for 1931-32, 226; 
diseases in, 109, 206, 244, 332; 
** Diseases, a List of ** (Hopkins), 332; 
Empire Cotton Growmg Coiporation, 
assistance rendered by. 111, 112, 310; 
Gatooma Experiment Station, 111, 112, 
199, 226, 310; ginneries, 226; pests in, 
no, 201,204, m; Rpt. of Sec. of Dpt. 
-of Agr. 1931, 307; ** Kevised Notes on 
Cotton Growing** (Cameron), 71; 


rotation experiments, 200; seed 
infection, ill; spacing emriioents* 
204; U.4 seed in, ^1,^ 

Rhodesia (Southern): Cotton Breeding 
Station, Gatooma ** (Feat), 199 H ssq» 

** Rhodesia (Southern): Some Diseases 
of Cotton in ** (Hopkins), 109 et seq. 
Root-rot. See Diseases 
Rotation of crops: America, 326; India, 
325; Southern Rhodesia, 200 
Rothamsted Experimental Station: “ Ex¬ 
periments on Angular Leaf Spot ** 
(Stoughton), 166, &8, 323, SRI2; Rpt. 
for 19^, 69, 70; Rpt. of Confermioe 
held in May, 1931, m 
Rough bollworm. See Pests 
Rowden 40 cotton, 247; Rowden 2119 
cotton, 247 

R(wal Society of Arts, competition of 
mdusirial Designs, 1932, 178 
“ Rubber-sprayed Cotton ** (Pickard and 
West), 84 
Russia: 

** Amelioration de la Culture du Coton- 
nier en Asie Centrale Russe,** 231; 
“ Breeding Eirponmcnts ” (Hurst), 4 et 
“ Cotton Varietal Trials ** (Vanmt- 
sian and Inozemtsev), 324, Method- 
ics of Cotton Breeding used at Azerbai¬ 
jan” (Yanishevsky), 171; “Mulch 
Paper used in Cotton Cultivation *’ (Va- 
runtsian), 324; “Subsidiary Methods 
in Breeding” (Pankina), 248; cotton 
cultivation, 163, 319; cotton produc¬ 
tion 1930-31, 232, diseases in, 166; 
Egyptian cotton, vacuum fumigation 
of, 319; experiments, 163, 164, 322, 

326, new cotton harvester, 236; para¬ 
sites, 162,163,331: pests, 168,160,162, 

327, 329,330,331,3w2; research in, 167, 
168, 262, 322, 323, 342; selection work, 
171; textile industry, 319; work of the 
Kherson Experiment Station, 233 

“ Russian Experiments in Plant Breed¬ 
ing ” (Hurst), 4 ei seq. 

Rust. 1^ Diseases 

Rustam Experiment Station, Iraq, 145 

S. 17 Cotton, 314 

S.G. 27; S.G. 27.15. 13; S.G. 129 cot¬ 
tons, 87 

S.G. 29 cotton, 29, 87 
Sakel cotton, 32, 46, 81, 251, 315; Sakel 
Domains cotton, 122, 251 
Sakha 4 cotton, 148, 315 
“Sand-sowing of Cotton Seed, A Pre¬ 
liminary Note on ” (Templeton), 213 
Sannahatti cotton, 144 
Sarcophagi, See Parasites 
Sar^hila laiifroM, See Parasites 
Saria cotton, ^ 

“ The Schemers ” (Anson), 207 el seq, 

“ Science of the Year 1931 ** (Brierley), 
360 

** Scientific and Industrial Research: Rpt. 

for 1930-31,** 144 
Sekrotism rolfsii. See Diseases 
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fiMnSland cotton, 87, 46, 64, 73, 74,147, 
169,227,240, 260,268, 302 
Sb^: defibratii^ appa xatus, 166; delint- 
ing of, 30; disinfection of, in America, 
161, 3^; NiffBTia, 310; Southern Rho¬ 
des^ 111; Wrat Indies, 73; Results of 
Disinfection with Uspulun, Abavit, 
Kalmit and Ceresan** (Tilemans), 166; 
** Differentiation of Epidermal Layer 
in, and its Relation in Gmnmg Chit- 
turn ” (Barritt), 126; paper from cotton 
seed, 166; “ Sand-sowing of (Temple¬ 
ton), 213; “ Seed Disinfectant ** 

(Quillissen ei of.). 236; “ Seed Micro- 
Organisms ’* (Lathe and Subrahman¬ 
yan), 247; treatment tests in 
America, 161, 162, 323; “Source and 
Care of Seed in Relation to the Length 
of Staple “ (Moore and Shanklin),236; 
X-raying of seed, 164, 261 
Seedling blight. 1^ Diseases 
Seedling diseases. See Diseases 
Selection work: Belgian Congo, 153; 
Haiti, 171; Nigeria, 71,146; Nyasaland, 
197; Russia, 171; Uganda, 87; West 
Indies, 73, 74 

Serere Experiment Station, Uganda, 21, 
80 

Shirley Institute, 83, 172,177,262 
Shuttfeless loom, ^e Looms 
“ Skinner's Cotton Trade Direotorj^ of the 
World," 1931-32, 86 
SlBBB\ Leonb, 69 

Sigatoka Experiment Station, Fiji, 73 
Silk cotton, 74 
Simon's heater, 73 

Simplex fibre identification device, 262 
SivD. See India 
Sledding of Cotton, America, 231 
“ Small Black Seed " cotton, 318 
“ The Soil *’ (Sir Daniel Hall), 233 
“Soil Acidity" (Smith and Robertson), 
319; “Soil Colloids" (Pun), 234; 
Soil Conditions and Plant Growth " 
(Russell), 233; “Soil Fertility: Main¬ 
tenance of, in Southern Nigeria" 
(Lewm), 226; “Soil Microbiology, 
Principles of " (Waksman), 319; “ Soil 
Sampling Tube; A New" (Harper), 
234; “ Soil Science: A Handbook of " 
(Blanok), 234 

Soil Science, Imperial Bureau of, Rpt. for 
1931-32, 233 

“Soils: lie Alcohol Method for Deter¬ 
mining Moisture Content of " (Bou- 
youcos), 234; “Apparatus for Per¬ 
colation at a Uniform Rate and Auto¬ 
matic Collecting I>evioe " (Hibbard), 
234; black cotton soil, 91; “ The Effect 
of Drying and Ultra-Violet Li^t on " 
(Mort6n8enandDuley),236; “ A Simple 
Electrodial;^is Cell for the Routine 
Determination of Exchangeable Bases 
in" (Salgado and Chapman), 236; 
Laterite and Laterite Soils, 319; “ I^- 
paration of Soil Samples for Mieohaiiioal 


Analysis" (D^an), 234; “Baj^ 
Estimation of \^ter Content in Un¬ 
disturbed Soil and in Bales of Cotton " 
(Balls), 234; “ Relations of Buffer 
Capacity for Acids to Basicity and 
Exchangeable Bases of Soils" (Fraps 
and Fudge), 321; “Soils and Ferti¬ 
lizers " (Crowther), 233; “ Soils (Field), 
Variations in Moisture and Nitrate Con¬ 
tent of, receiving Different Methods 
of Cultivation " (Bartholomew), 321; 
“Sudan Soils; Analysis of " (Buris- 
chowsky), 312 ; Sudan soils : investiga¬ 
tions on, 311 
Sonko cotton, 70 
Sooty mould. See Diseases 
Sore-shin disease. See Diseases 
South Afeioa; 

Barberton Experiment Station, 147; 
cotton cultivation 1930-31, 147; crop 
prospects, 227; diseases, 147, 165; 
Empire Cotton Growing Conx)ration, 
assistance rendered by, 147; Kakamas 
Experiment Station, 147; Natal, early 
experiments with cotton in, 66; pests 
in, 147, 161, 165; “Rev. of 1930-31 
Cotton Ciop," 147 

“South African Year Book 1929-30," 69 
“ South African Farming Chronicle" 
(Fielding), 291 ei seq. 

South Cabolina, See Ambbioa 
South-Eastern Agricultural College, Wye, 
“ The Journal," 1932, 144 
“Soviet Union: Cotton Growing in" 
(Shipman), 319 

“ Spinning (hand) in Egypt and Sudan " 
(Crowfoot), 84 

“Spinning Mill Testing" (“ Essbee "),254 
“ Spinning Tests " (Editorial), 261 et aeq. 
Spinning Tests: at Shirley Institute, 177 
“ Spinning Tests Reports on Indian 
Cottons" (^mad), 68, 223, 306; 
“ Spinning Tests of Mixii^s of Long 
Staple and Short Staple Cidian Cot¬ 
tons ” (Ahmad), 305 

“Spinning Value of Egyptian Cotton: 

Note on " (Balls),316 
Spiny bollworm. See Pests 
Spotted bollworm. See Spiny bollworm 
under Pests 
Stainers. See Pests 

Staple Fibre Cutting Apparatus (British 
Cclanese, Ltd., et of.), 262; (Rushton 
and Hartley), 343 

“Staple Length of Cotton; Source and 
Care of Cotton Planting Seed in 
Relation to " (Moore and Shanklin), 
235; “Staple Lengths of World 
Cotton Crops " (Fetrowy, 86 
“ Stapling of Cotton " (Clegg), 262 
“ Statistical Note on the Method of Corn- 
ring Mean Values based on Small 
mpTes " (Mahalanobis), 325 
Statistics: America, 59, 65,136, 302, 803; 
“ Comparative Cotton Prices ” (Todd), 
300 et 8eq »; “ Consunmtion and Stocks 
(Todd), 59 et eeg.; Egypt, 62, 68, 66, 
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186, 802, 303, Empire Cotton Crops 
1921-81, 221, India, 63, 216, 222, 8^, 
** Method of Statistics ’* (Tippett), 

267; “ Outside Growths,** 69, “ World4 
Cotton Crops Classification of ** (Todd), 

Stethorua punMlum See Parasites 
St Kitts Nevis See West Indies 
Stookdale, Mr F. A Rpt on visit to 
South and East Africa, Seychelles 
Sudan, Egypt, and Cyprus, 1930 31, 
177 

Stomaiorrhina hincUa See Parasites 
“ Strain 1,** “ Strain 18 *’ cottons, 71 
Studentships 351 

Sturmta incoriapictui See Parasites 
St. Vincent See West Indies 
“Subsidiary Methods in the Breeding 
and Scientific Investigation of Cotton ** 
(Pankina), 248 
Sudan 

Ann Rpt of Dpt of Agr and Forests 
1930, 224, 1931 307, 311, cotton 

cultivation 1930 31 and 1931 32 311, 
cotton investigations, 311, diseases in, 
32, 81 244 276, 311, “ Finan Admin 
and Conditions of Sudan in 1930 ’ 146, 
147 Oezira “ Blackarm in 1931 32 ** 
(Hewison), 276 et seq cotton cultiva 
tion 1930 31, 311, Oezira Laboratory, 
investigations with soil improvers, 311, 
Oezira Research Farm, 277 Ginneries 
in, 147, 312, hand spinning, 84, Sir 
William Himbury's visit 226, ‘ Leaf 
Curl Disease of C otton in ” (Massey 
and Andrews) 32 et seg, pests in 164, 
166, 242, r\infall 277, Rpt of Govt 
Chemist 1931 307 311, r< search work, 
reorganization of 312 soils, 312 
“ Sudan Leaf Curl Disease of Cotton in ’* 
(Massey and Andrews) 32 et seq , 
“ Further Studies of Leaf Curl of 
Cotton in *’ (Kirkpatrick) 81 
Sudan bollworm See Red bollworm 
under Pests 

“ Sudan Soils ** (Bunschowsky), 312 
Sukkur Barrage, 143, 222 
“ Sulphur Use of as a Control for Red 
Leaf Blight ** (Kottur and Maralihalh), 
244 

Super seven cotton 247, Super seven 
(Coker) cotton 246 

“ Sur Gradationslehre ” (Martini) 237 
Swaziland “ Cotton Cultivation ” (Milli 
gan), 312 

Syagruscdlcaraitus, 8 rugiceps See Pests 

SvTtiA, 231, 318 

“ T 67 ** cotton, 226, “ T 68 ’* cotton, 70, 
“T 66 ** cotton, 70, 226 
Tachinidfly See Parasites 
Tanganyika 

Amani Institute* 3rd Ann Rpt. 
1930 31, 146, 147, Ann Rpt. of Dpt. 
of Agr 1930, 307, Cotton Board 
ffppointed, 313, cotton cultivation 
1980, 813; cotton protpeota 1932-88, 


227, 818; Wislation, 849; pestt, 80^ 
828, Tsetse nes, Ann Rpt 1^, 09,80 
Tanguis cotton, 163,247, ^ 

Tch&i cotton, 76 

“ Technical Terms in the Textile Trade ** 
(Midgley), 266 

“ Technique of Field Enienments,** 
being the Report of a Conierenoe held 
at f^thamsted, 1931, 156 
Technological Reports on Indian cottons, 
68, 223 

Technological Research Laboratory, 
Bombay, work of, 68 
Tende Cotton, 76 
Tennessee See America 
Tetrcmychus telanus. See Red Spider 
under Peste 

Texas See America 
Textile courses North Western Poly¬ 
technic, 360 
Textile Exchange, 86 
“ Textile Fabrics Durability *’ (Senvalor 
Laboratory), 344 

Textile fibres See Fibres (textile) 

Textile industry electrifioation, 846, 
“ Standardization in *’ (Niemeyer), 83 
“ Textile Magnifier ’ (Zeiss), 348 
“Textile Materials Waterproofing**: 

(Triggs), 344 (Martin), 344 
“ Texine Raw Material Supplies World’s 
Alterations in*’ (Niemeyer), 266 
“Textile Recorder Year Be ok, 1932,** 178 
‘ Textile Research Organization in 

USA **231 

“ Textile Research (Fundamental) and the 
Microscope ” (Schwarz), 343 
“Textile Testing Apparatus ** (Viramont), 
343 

Textiles “Microscopical Examination 

of Defects in ’* (Ellis), 83, “ The 
Retailer’s View of ** (Williams), 266, 
“ Testmg of ** (Federal Specifications 
Board, USA), 343, “Testing of, 

with Special Reference to the Investi¬ 
gation of Defects in Yams and Fabrics ** 
(King) 343 

Thnps, T tabaci See Peats 
Tkysemoptera See Peats 
Tiki Cotton See Tchiki cotton 
Tinnevelly cotton, 68 
Tip-boring caterpillar See Pests 
Toyoda loom, 347 
Tragocephala vanegaba See Pests 
Transcaucasia, 323, 326, 330, 332 
Transport (rail) Nyasaland, 192, Uganda, 
72 

Transport (road), Uganda, 72 
“Treating Cotton »sed by the Dusting 
Method ** (Woodroof), 823 
“Tropical Land Tenure, Studies m** 
(Leake), 307 
Truitt cotton, 230 
Tnfidaphxs phaseoli. See Bests 
Trice cotton, 161 
Tseise fly See Pests 
Turkestan, 82, 236, 243, 246, 822, 823 
826,887,34j 
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Tnrldth Plant Bleeding Congress 1932» 
341 

Txtbkmsnu, 241 
TypUocyba, See Pests 

‘*TJ 4** cotton: Nigeria 71; Northern 
Rhodesia, 146, 310; Nyasaland, 194; 
South Airica, 293, 298; Southern 
Rhodesia, 201, 226; Uganda, 87. 

“ U 4*6 ” cotton; Nigeria, 71 
Uqakda: 

Ann. itet. of Dpt. of Agr. 1930, Pts. 

I. and U., 69, 71; Ann. Rpt., publica¬ 
tion of, in two parts, 71; Bukalasa 
Experiment Station, 227; cotton 
prospects 1931-32, 72. 147; 1932-33, 
314; cotton tax, 72; diseases, 21, 71, 
87, 227; experiments 1930-31, 227; 
ginneries, 72; Jinja-Kan^la extension 
of ]^nya and Uganda Rly., practical 
completion of, 72; “Meteorological 
Observations, 1930,’* 69; Nile Bridge: 
opening of, 72; pests in, 26, 72, 87, 
147; ploughs, use of, 72; Rpts. of 
Cotton Botanist, Entomologist, and 
Mycologist, 1930-31, 87; selection 

work, 87; transport in, 72; varieties of 
cotton, 87 

“Uganda* Blaokarm Disease of Cotton 
in ’’ (Hansford), 21 et seq, 

Ujjain cotton, 223 
Umri Ban! cotton, 223 
l^right cotton, 250 
Uredo gossypii. See Diseases 

Varietal trials: America, 160, 162, 230, ' 
316; Cyprus, 146, 308; jVench Colonies, 
76, 232; Gold Coast, 70, 226; India, 
68, 144, 223; Iraq, 146, 309; Nigeria, 
71; Russia, 324; Uganda, 30, 87 
Varieties of cotton: America, 161, 230, 
246; Egypt, 148, 261; French colonies. 
76, 232; Gold Coast, 70, 226; India, 68, 
144, 171, 223; Nigeria, 71; Peru, 247; 
Uganda, 30, 87; West Indies, 74 
Verttcillium wilt. See Diseases 
Verum, 262 cotton, 223 
Virgin Islands. See West Indies 

Wagad cotton, 171 
Warp tensioning device, 348 
Waste materials: utilization of, 264 
“Waste Products of Agriculture: Their 
Utilization as Humus ’’ (Howard and 
Wad), 77 

Watts I^ng Staple cotton, 82 


Weaving shed: management, 348 
“ Weaving Shed: Noise ” (Sohlomer), 849 
Webber cotton, 170, 309 ; Webber 49*3 
cotton, 146 
West Indies*. 

Co-operative marketing, 74; Empire 
Cotton Growing Corporation: assis¬ 
tance rendered by, 267; ginneries, 74; 
parasites in, 164; pests m, 73, 74, 78, 
79, 148; “Pests: Biolc^ical Control 
of” (Myers), 78; Sea Rland cotton 
industry, 147, 227; selection work, 73, 
74. Anguilla, 74. Antigua : Rpt. on 
Agr. Dpt., 1930-31, 69, 73. Barbados : 
cotton conlerence 1932, 227, 316; 
cotton cultivation 1931-32,227; memo¬ 
randum on cotton situation, 316; 
pests in, 73, 316; Rpt. on Dpt. of Sci, 
and Agr. 1930-81, 69, 73. Grenada: 
Rpt. on Agr. Dpt. 1930, 69, 74. 
8t. Kitts: cotton cultivation 1932-33 
season, 316. 8t, Kitts-Nevis : co¬ 
operative marketing of cotton, 74; 
cotton cultivation 1929-30, 74; gin¬ 
neries in 74, 147; pests, 74; Rpt. on 
Agr. Dpt. 1930-31, 69, 74. St. 

Vincent: cotton cultivation 1930-31, 
74; cotton prospects 1931-32, 148, 
228; pests in, 148; Rpt. on Agr. Dpt. 
1930, 69, 74; work ot cotton research 
officer, 74, 267. Trinidad * breeding 
experiments, 249; Cotton Research 
Station, 249; diseases in, 244; Imperial 
College of IVopical Agriculture, 267; 
parasites, 164. Virgin islands, 240 
Westerns cotton, 68, 144, 305 
White fly. See Pests. 

White mite. See Parasites 
Wilson type big boll cotton, 246 
Wilt. Diseases 
Wilt-resistant cottons, 246 
Wilt-tolerant cottons, 246 
Winesap cotton, 260 
“27 WN” cotton, 171 
“ World’s Cotton Position ” (Todd), 266 
“ World Textile Crisis ” (Niemeyer), 
85 

X5 cotton, 244 

Xyloperthodes castaneipennis. See Para¬ 
sites 

“ Yams and Fabrics, Testing of ” 
(Curtis), 262 

“ Zyklon B ” disinfectant, 73 
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